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CRYSTALLOGRAPHY.—The ray-surface, the optical indicatriz, 
and their interrelation: a correction.! G. TUNELL, Geophysical 
Laboratory, Carnegie Institution of Washington. 


The application of the construction stated by the writer? (under 
Problem I’) for finding the two wave-normals associated with a 
given ray in a biaxial crystal is limited to the case in which the given 
ray lies in one of the three principal sections of the indicatrix;* the 
general construction given by Pockels‘ and by Fletcher’ reduces to 
the first in this case. The construction stated by the writer (under 
Problem II’) for finding the two rays associated with a given wave- 
normal is applicable in the general case as well as in the case of a 
wave-normal lying in a principal section. 


1 Received June 11, 1938. 

2 Jour. Wash. Acad. Sci., 23: 332-333. 1933. 

: e has been pointed out by Wooster (A text-book on crystal physics, Cambridge, 
1938, 131.) that, in general (that is, in the case of a ray not lying in a principal 
Seating), the four points on the intersection of the indicatrix and e plane conjugate 
to the given ray-direction (as a diameter of the indicatrix) from which lines drawn 
normal to the indicatrix intersect the given ray do not coincide with the ends of the 
major and minor diameters of the conjugate a fants they are near to them. 

* Lehrbuch der Kristalloptik, Leipzig, 1906, p. 

5 The optical indicatriz, London, 1892. 


GEOLOGY.—New formation names used on the geologic map of 
Frederick County, Maryland.!. A. I. Jonas and G. W. Sross, 
U. S. Geological Survey. : 


New names have been given to crystalline schists and limestones 
which will appear on a geologic map of Frederick County and parts 
of Washington and Carroll Counties, Maryland, to be published by 
the Maryland Geological Survey as a separate map in advance of 
the complete report. It is thought desirable, therefore, to publish a 
brief description of the new formations and their stratigraphic rela- 
tions. Some of these new names are used also for the same formations 
in York County, Pennsylvania, in forthcoming reports by the same 
authors on York County and the Hanover-York district, Pennsyl- 
vania. 


' Published with the permission of the State Geologist of Md. and the May ie 
eevee Survey, United States Department of the Interior. Received May 1 
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The formations described occur in a belt of crystalline schists 
largely argillaceous and arenaceous, which include mica schists, 
phyllites, marble, and quartzite, together with volcanic flows and 
tuffs. Their extent and a generalized description of their lithology and 
their structure were given in a recent paper,’ but formation names 
were not used. 


Wakefield marble.—This name is applied to a white, finely crystalline 
marble which underlies and is interbedded with volcanic flows in the west- 
ern Piedmont of Maryland and York County, Pennsylvania, and in part of 
this area is beneath and infolded with the albite-chlorite schist facies of the 
Wissahickon formation. It is named from Wakefield Valley, Carroll County, 
Maryland. It occurs on the northwestern side of the Peach Bottom syncline. 
The Cockeysville marble underlies the Wissahickon formation on the south- 
eastern side of that syncline but since the equivalency of the two marbles is 
not established a new name, Wakefield marble, is given to the marble of the 
western Piedmont area where it is associated with volcanic rocks not present 
southeast of the Peach Bottom syncline. 

Silver Run limestone.—This is a blue, thin-bedded, argillaceous banded, 
finely crystalline limestone in which the argillaceous material forms slaty 
or muscovite partings. It is named from the valley of Silver Run, Carroll 
County, Maryland, and occurs also in Frederick County, Maryland, and in 
York County, Pennsylvania. It occurs largely northwest of the Wakefield 
marble, and in places seems to grade into the marble and may be equivalent 
toit. It is infolded with and underlies Marburg schist and Ijamsville phyllite, 
to be described later. 

Ijamsville phyllite——This rock is a blue, green, or purple phyllitic slate 
probably of tuffaceous origin, named from Ijamsville, Frederick County, 
Maryland, where it has been quarried for roofing slate because of its well 
developed cleavage. It is widespread in Frederick County and occurs also 
in Carroll County, Maryland, where it is part of a volcanic series including 
green metabasalt, blue metaandesite, and purplish-red aporhyolite flows. In 
part it contains flattened amygaloidal blebs, but in many places close folding 
and metamorphism have obscured its voleanic character. It is composed of 
finely crystalline muscovite, chlorite or chloritoid, and quartz, and is banded 
with ilmenite or iron oxide dust, visible only under the microscope. It con- 
tains purplish-red or purplish-blue quartzite layers and blue slate banded 
with thin quartzose layers, thought to be pyroclastics. 

Urbana phyllite —The Urbana phyllite is a green, ferruginous, quartzose, 
chlorite phyllite with green slaty layers, and is probably a pyroclastic facies 
of the associated metabasalt. It contains many sericitic quartzite layers, 
some thin calcareous layers, and infolded quartzite similar to that associated 
with the Ijamsville phyllite. It has been mapped in a belt 4 miles wide ad- 
jacent to Sugarloaf Mountain and has been traced a maximum of 12 miles 
northeastward in narrow tongues, where it apparently interfingers with the 
metabasalt. It is named from Urbana, Frederick County, Maryland. It is 
overlain by the Sugarloaf Mountain quartzite on Sugarloaf Mountain. 

Marburg schist—Lying northeast, east, and southeast of the area of 
Ijamsville phyllite, voleanic flows, and Wakefield marble is a formation 


2 Jonas, A.I. Tectonic studies in the crystalline schists of southeastern Pennsylvania 
nd Maryland. Amer. Jour. Sci. 34: 364-367, 376-383. 1937. 
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similar to the Ijamsville phyllite and here called the Marburg schist. It is 
probably in part equivalent to the Ijamsville phyllite, but is injected along 
the layers by quartz and is closely folded and volcanic textures that it may 
have contained are destroyed by this folding and metamorphism. It is a blue 
and green muscovite-chlorite schist and chloritoid schist with infolded 
quartzite beds. It is named from Marburg, York County, Pennsylvania, and 
is stratigraphically continuous from Pennsylvania into Carroll County, 
Maryland. In York County* the Marburg schist lies northwest of the albite- 
chlorite schist facies of the Wissahickon, and extends northeastward into 
the area of the McCalls Ferry quadrangle where it is much coarser in grain 
and contains abundant muscovite and was included with the Wissahickon 
formation in an earlier report. The Marburg schist has been separated from 
the Wissahickon formation which lies southeast of it because it is finer in 
grain, and in southern York County and in Maryland it resembles the 
Ijamsville phyllite and apparently is derived also from volcanic tuff. It 
may be in part equivalent to the more coarsely crystalline albite-chlorite 
schist facies of the Wissahickon formation which lies to the southeast. 

Sugarloaf Mountain quartzite-——This quartzite caps Sugarloaf Mountain 
in Frederick County, Maryland. It consists of massive white quartzite, 
about 200 feet thick, which caps Sugarloaf Peak, lower massive quartzite, 
100-150 feet thick, which makes prominent cliffs and ledges on the upper 
slopes of the peak and forms the summits of most of the lower peaks and 
ridges, and thinner-bedded quartzites about 150 feet thick between the two 
massive ledges. The quartzite is composed of densely packed white or blue, 
small, rounded quartz grains in a fine siliceous matrix with scanty argilla- 
ceous material now crystallized as muscovite. The oolitic-like sand grains 
are probably wind blown and the formation may be terrestrial. It overlies 
poorly exposed Urbana phyllite, a green ferruginous quartzose, chlorite 
phyllite, which contains many thinner quartzite beds. 

This formation was named Sugarloaf sandstone by Keyes. Because the 
name Sugarloaf arkose, of Triassic age, has become established as a forma- 
tion name in Massachusetts it is thought advisable, therefore, to use the 
name Sugarloaf Mountain quartzite for the formation in Frederick County, 
Maryland. 

This quartzite is believed to be of Cambrian age, but in the absence of 
fossils and of any comparable Cambrian sequence with which it can be com- 
pared, the age assigned is Cambrian (?). 


The formations named and briefly described above are, with the 
exception of the Sugarloaf Mountain quartzite, a part of the Glenarm 
series. From relations established in Virgina,’ it is known that the Peters 
Creek formation, and hence the Glenarm series, is pre-Cincinnatian in age. 


8 * Op. cit. p. 366. 
NOPF, EB and Jonas, A. I. Geology of the McCalls Ferry-Quarryville district, 
Penns lwania. U. Pa. Geol. Survey Bull. 799: 25-33. 1929. 
EYEs, C. R. A geological section across the Piedmont Plateau in Maryland. 
Geol Soc. Amer. Bull. 2: 320-322. 1891. 
* Knorr, E. B. and Jonas, A. I. Stratigraphy ¥; the crystalline schists of Penn- 
sylvania and Maryland. Am. Jour. of Sci. 5: 43-49. 1923. 
™ TaBER, STEPHEN. Geology of the Gold Belt in the James River basin. Virgi me 
Geol. Survey, Bull. 7: 39-42, pl. 6. 1913.—Darron, N. H. Fossils in the Ar 
rocks of Central Piedmont. Amer. Jour. Sci. 44: 50-52. 1892.—Jonas, A. I. Geo- 
_— reconnaissance in the Piedmont of Virginia. Geol. Soc. Amer. Bull. 38: 841- 
1927. 
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The age of the Sugarloaf Mountain quartzite, which overlies rocks of the 
Glenarm series in Frederick County, Maryland, is thought to be Lower 
Cambrian but in the absence of known fossils this age is not proved. For 
this reason the Glenarm series is designated as pre-Cambrian (?) on the map 
of Frederick County, Maryland and in forthcoming reports on York County, 
Pennsylvania. 


BOTAN Y.—Notes on Cremosperma.! C. V. Morton, National 
Museum. 


In 1935 the writer published a revision? of the small genus Cremo- 
sperma (Gesneriaceae), in which ten species were recognized, all 
natives of Colombia and Ecuador. At that time no specimen of C. 
hirsutissimum Benth., the type of the genus, was available, but 
recently the actual type has been studied on loan from Kew. A 
second specimen of this species is now known, viz., Kjell von Sneidern 
483, from La Costa, Department of El Cauca, Colombia, Oct. 5, 
1935. 

In the previous treatment one species, C. cinnabarinum (Fritsch) 
Morton, was referred to Cremosperma on the authority of Fritsch, 
but was regarded as an anomalous element. The type of this has 
now been studied, through the courtesy of the Botanisches Museum, 
Berlin, and the writer finds that it may by no means be referred to 
Cremosperma belonging rather to the closely related genus Besleria. 

An examination of the type of Besleria cestroides Fritsch shows 
that this species must be referred to Cremosperma.' In the paper above 
mentioned it would key to C. album Morton, from which it is at 
once distinguished by the lanceolate, long-acuminate leaves; those 
of C. album are orbicular and rounded. 

For the privilege of studying the two following new species, the 
writer is under obligation to the Royal Botanic Gardens, Kew, the 
New York Botanical Garden, and the Naturhistoriska Rijksmuseet, 
Stockholm. 

Cremosperma sylvaticum Morton, sp. nov. 


Herbae 15-30 cm altae, caulibus non ramosis, densissime sericeis, subcrassis; 
folia opposita subaequalia, longe petiolata, petiolo 1.2-2.8 cm longo, sericeo; 
lamina foliorum late elliptica, 5.5-9 em longa, 3.2—5 cm lata, apice obtusa, 
basi obliqua subrotundata, membranacea pellucido-punctata, crenata, supra 
pilis paucis flaccidis instructa, subtus in venis subtomentosa, venis primariis 


1 Published by permission of the Secretary of the Smithsonian Institution. Re- 
ceived June 14, 1938. 

? This Journal 25: 284-291. 

* Cremosperma cestroides (Fritsch) Morton, comb. nov. (Besleria cestroides Fritsch, 
Notizbl. Bot. Gart. Berlin 11: 962. 1934.) 
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6-8-jugis; pedunculus communis 3—4 cm longus, glaberrimus, floribus num- 
erosis, racemoso-capitatis, pedicellis brevissimis; calyx 4-4.5 mm longus, 
tubo campanulato, ca 2.2 mm longo, 10-costato, subglabro, lobis latis ob- 
longis rotundatis eciliatis; corolla ca. 7 mm longa, externe fere glabra, tubo 
sursum paullo ampliato, lobis patulis rotundatis; androeceum glabrum; 
ovarium et stylus glabri; discus in glandulam triangularem glabram 
reductus. 

Type in the Naturhistoriska Rijksmuseet, Stockholm, collected at La 
Costa, District of El Tambo, Department of El Cauca, Colombia, altitude 
1500 meters, Oct. 10, 1935, by Kjell von Sneidern (no. 488). An additional 
specimen was collected at the same locality by Sneidern (no. 480). 


Most closely related to Cremosperma ignotum Morton, from which it may 
be distinguished as follows: 


Disk annular; corolla much exceeding calyx; calyx lobes 1 mm. long; leaf 
blades entire or with a few remote serrulations 
Disk reduced to a solitary gland; corolla oniy slightly longer than calyx; 
calyx lobes 2 mm long or more; leaf blades regularly crenate 
C. sylvaticum. 


Cremosperma auriculatum Morton, sp. nov. 


Fruticuli parvi, usque ad 16 em alti, caulibus basi ramosis, subhirsutis; 
folia opposita, valde inaequalia, majora breviter petiolata (petiolo usque 
ad 8 mm longo), elliptica vel oblonga, 2.5-4.5 em longa, 1—2.3 cm lata, 
apice rotundata, basi cuneata vel subrotundata, chartacea, remote serrata, 
supra glabra, subtus in venis subtomentosa, folia minora auriculiformia 
sessilia orbicularia, 7-8 mm longa et lata; pedunculus communis 15-18 mm 
longus, tenuis, glaber, floribus subcapitatis, pedicellis usque ad 7 mm 
longis, puberulis; calyx 4.5 mm longus, perspicue strigosus, tubo ca. 3.mm 
longo, 10-costato, lobis 1.5 mm longis, rotundatis, eciliatis; corolla alba, 
10-13 mm longa, tubo cylindrico, non ampliato, externe piloso, lobis patu- 
lis, 2.5-3.5 mm longis; androeceum glabrum; ovarium glabrum; placentae 
lamellae intus solum ovuliferae; discus semiannularis glaber, plus quam 1 
mm altus. 

Type in the herbarium of the Royal Botanic Gardens, Kew, collected on 
Mt. Abitagua, Ecuador, October, 1857, by R. Spruce (no. 5072). Duplicate 
in the New York Botanical Garden. 


The relationship of the present species to C. pusillum Morton is doubtless 
close, but that species may be distinguished by the leaves all being equal 
and usually ternate or quaternate in arrangement. In C. auriculatum the 
leaves are opposite and strongly unequal, the smaller of a pair being orbicu- 
lar and auriculiform. In this respect it resembles C. congruens Morton, but 
in that species the smaller leaves are lanceolate and acute. 
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BOTAN Y.—Emendations to the descriptions of Taphrina lethifera and 
T. aceris on maple (Acer).! ANNA E. JENKINS, Bureau of Plant 
Industry. (Communicated by JoHNn A. STEVENSON.) 


Taphrina lethifera (Peck) Sacc. (Ascomyces lethifer Peck) (5) and 
T. aceris (Dearn. and Barth.) Mix (3) (Exoascus aceris Dearn. and 
Barth.) (1) are the only two species of Taphrina described on maple 
in the United States, as previously noted (2). The first species was 
discovered on mountain maple (Acer spicatum Lam.) at Elizabeth- 
town, N. Y., by Charles H. Peck, about 50 years ago (Fig. 1, A). 


A 


Fig. 1.—A. Taphrina lethifera on mountain maple, Elizabethtown, Essex County, 
N. Y., C. H. Peck, June 1886 (part of type, contributed by H. D. House). X1. oP 
—_ on Rocky Mountain Riel seaita, ear Lake, Utah, July 6, 1908, L. H. Pammel. 
The other species occurs on Rocky Mountain hard maple (A. grandi- 
dentatum Nutt.) in Utah and was described in 1917 from specimens 
collected in Parley’s Canyon by E. Bartholomew and A. O. Garrett. 
Further study of these two species reveals that each possesses certain 
characters not mentioned in the original descriptions. In particular, 
each possesses a stalk cell (Fig. 2) and this is not mentioned in the 
diagnosis of either species. The descriptions of these two little known 
fungi are accordingly here emended. Additional historical informa- 
tion at hand relative to T. aceris is given. 

Taphrina lethifera (Peck) Sacc. 

Ascomyces lethifer Peck. 

Indefinite, occupying part or all of the leaf causing wrinkling, (on dry 

1 Received July 7, 1938. 
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specimen) “amber brown” to “Brussel’s brown,” and darker;? asci often 
occupying the whole lower surface of the leaf, and suffusing it with a glau- 
cus bloom, cylindrical, obtuse, or subtruncate, 36-50 X 14—20u; stalk cell 
14-20 X 17-25; spores often elliptical 4-5 X 3-7; conidia numerous subglo- 
bose to elliptical, of various sizes, often 2-4 X3—5y. 

On living leaves of mountain maple (Acer spicatum). Elizabethtown, 
Essex Coounty, N. Y., June, 1886, C. H. Peck. 


Peck made the following remarks relative to his new species: 

“This species is very distinct from A. polyspora,’’ (now known as Taphrina 
polyspora (Sorok.) Johans), “which forms definite spots. The attacked 
leaves soon turn black, wither and die. Sometimes all the leaves on a branch 
are affected and the fungus then causes a veritable blight.”’ 


Per] 








Fig. 2—Asci of Taphrina lethifera (A) and T. aceris (B). 


The writer has found this species, as well as Taphrina aceris, to be distinct 
from T’. polyspora of Europe, which also has a large ascus, but for which no 
stalk cell is known. The Taphrina reported a number of years ago under 
the name of 7. lethifera (7), on red maple (Acer rubrum L.), is not this species 
but the undescribed Taphrina noted by the writer on this host (2). 

Although not referred to in the original description, Taphrina aceris was 
actually first discovered in 1908 by L. H. Pammel (4), who stated that he 
found the fungus abundant in the “Wasatch Mountains near Logan, espe- 
cially in Logan Canon, and along the adjacent streams emptying into the 
Logan River” (fig. 1, B). He stated also that “in some cases the trees were 
entirely defoliated, in others a majority of the leaves were attacked.” 

Pammel did not name the fungus, but he made a detailed study of it, 
comparing it with two European species, specimens of which were sent him 
by W. G. Farlow.’ Illustrating all three species, Pammel represented for the 


? The color readings given in quotations are based on Ridgway’s Color Standards (6) 
’ These specimens were transmitted with Farlow’s letter of May 10, 1911 to Pam- 


mel. This letter had the two specimens, together with a second letter of May 23, 1911 
to be referred to presently, are attached to the herbarium sheet bearing the Pammel 
specimens from Utah, lent from the Herbarium of the Iowa State College. 





352 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 28, NO. 8 


western species an ascus with a basal cell, and in the asci, from 9 to 14 
spores or conidia of more or less uniform size. He did not make comparisons 
with 7. lethifera, which he indicated was apparently different, and which 
Farlow also found evidently to be different after comparing the two. His 
communication of May 23, 1911,‘ to Pammel following the receipt and 
examination of a specimen of the Taphrina from Utah, is quoted as follows: 


Your specimen of Taphrina on Acer grandidentatum reached me safely, 
and is very interesting. I have compared” it “with 7. lethifer but it does 
not seem to be that species which has spores of different shape. Your fungus 
is perplexing for the reason that it has asci with 8 spores and others which 
are myriasporic. The described species on Acer are generally given as having 
some 8, some © spores, but in Giessenhagen the remark is made that when 
generally found, it has only © spores. From this one can infer that it 
sometimes has only 8 spores. As a matter of fact-all the © sporic species 
have only 8 spores when young enough. 


Taphrina aceris (Dearn. and Barth.) Mix. 


Exoascus aceris Dearn. and Barth. 


Spots often located on veins sub-circular, irregular, .5—-1.5 cm, or extend- 
ing a greater or less distance along veins or leaf margins and spreading to 
at least 1 cm in width, “cinnamon buff,” “cinnamon,” to “snuff brown” or 
“bister’”’; asci amphigenous, usually hypophyllous, numerous, short clavate 
or cylindric, 23-40 X8-13u (or after Pammel rounded 20-18 X12-18,); 
stalk cell 8-16 X 8-16; spores 3-5 X4—6y globose, subglobose or elliptical. 

On living leaves of Acer grandidentatum Nutt., not causing deformation, 
but sometimes causing complete defoliation. Bear Lake (Wasatch Mts. 
near Logan, Utah, July 6, 1908, L. H. Pammel (68580 Mye. Coll. B.P.I.); 
ParR.ey’s Canyon, Salt Lake Co., Utah, June 29, 1915. E. Bartholomew 
and A. O. Garrett. (E. Barth. Fungi Columbiani 5018. Type). 
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BOTANY.—A new species of Taphrina on sugar maple and black 
maple.’ ANNA E. JENKIns, Bureau of Plant Industry. (Com- 
municated by JoHn A. STEVENSON.) 


In May and June, 1922, specimens of a leaf spot on sugar maple 
(Acer saccharum Marsh.) and on black maple (A. nigrum Michx.) 
from Yellow Springs, Ohio, were received from O. L. Inman, Antioch 
College, who asked for information concerning the cause of this dis- 


Fig. 1.—Taphrina on black maple. Antioch, Ohio, June 1922. Collected by O. L. 
Inman. X1. 


ease then appearing in destructive form on these two native maples. 
He wrote that he had compared the fungus present on the lesions 
with Gloeosporium apocryptum Ell. and Ev. (2), but that from the 
description he was not certain that it was this species. At about the 
same time a specimen of sugar maple, affected in the same way, was 
received from W. T. Morse, of the Maine Agricultural Experiment 
Station. The specimen had come from Rockport, Morse wrote that 


1 Received July 8, 1938. 
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the disease was unfamiliar to him, but that, although he had found 
no fungus fruiting on the leaf spot, it appeared to be of fungus 
origin. From Pennsylvania a specimen was also sent for identification 
by L. O. Overholz. 

Taphrina, with small, inconspicuous asci, mostly overmature and 
with spores and conidia lying free on the substrata, was found on all 
these specimens, which at first sight had not suggested a disease of 
this etiology (Fig. 1). 

In the attempt to learn more of the history and distribution of the 
newly discovered Taphrina, phanerogamic herbarium specimens were 
examined for the presence of the leafspot. This search revealed that 
the fungus was not new, but that it had been’ present in this country 
for many years. The Taphrina was found on specimens of Acer sac- 
charum collected as far west as Missouri and as far south as Georgia. 
The earliest was dated 1894. 

The Taphrina was also present on maple leaves, evidently those of 
sugar maple, gathered in June 1922, in New Hampshire, New York, 
and Indiana. This material was received at the Branch Laboratory 
of the Division of Forest Pathology, then located at Providence, R. I., 
and was examined for asci of the Taphrina in March, 1923, by Alma 
M. Waterman and the writer. It appears that Collins’ (2) report in 
1922 of Gloeosporium apocryptum on a maple leaf spot from New 
York and Indiana may have been based on the specimens just cited. 
The disease was apparently epiphytotic in 1922, as previously indi- 
cated in the Piant Disease Reporter (4). During the past three years 
this Reporter has recorded additional more or less severe occurrences 
of Taphrina maple leaf blister, which in some instances definitely 
concern sugar maple. 

The specimens had originally been sent from Indiana to the 
Department for examination by entomologists, because it was 
thought that the trouble might be of insect origin. All three specimens 
were evidently from valued shade trees. The specimens from New 
Hampshire were received with the following comment: 


The leaves of our fine trees show dark spots on them, then shrivel up, 
turn black and die, leaving the limbs entirely bare. 


Likewise, the correspondent from New York wrote: 


We have one tree which is dying from some disease. Last year one tree 
died in the same manner. The tree leaves out and looks perfectly healthy, 
then after the leaves are partly grown they turn black and fall off. Two 
trees near this one are partly affected. 


In August, 1922, and in succeeding years until at least 1931, the 
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Fig. 2.—Taphrina on sugar maple, Walton, Del. Co., N. Y., August 1, 1923. x}. 
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Taphrina was more or less prevalent in a certain locality at Walton, 
New York, as indicated by specimens to be cited later (Fig. 2). 
It was here found on both shade and forest trees. However, in 
1929, sugar maples in a nearby locality, Northfield, were exam- 
ined and no evidence of the disease was found. The fungus was easily 
culturable and was isolated from fresh specimens collected at Walton 
both in July, 1924, and in June, 1929. 

This T'aphrina possesses much smaller asci than the two American 
species, 7’. lethifera or T. aceris, discussed in a recent article (5). 
They are also not so large as in the two unnamed American species at- 
tacking Acer first reported by the writer in 1925 (4), and now being 
measured for description. On the other hand.the fungus in question 
appears to be nearer to 7’. acericola Massal. (6), known only on 
Acer campestre L. in Italy. Specimens were exchanged with Massa- 
longo, and at first it was thought that the American Taphrina on 
sugar maple and black maple (Fig. 3) might be this species, despite 
slight differences in measurements and the evidently more evanescent 


Fig. a: sacchari. Asci or fragment of asci, a and b, showing basal cells, 
a containing 8 ascospores, c and d, lower part of two asci showing basal cells, e, asco- 
spores two of which are sprouting. 
asci of the American fungus. In 1924, a few trees of Acer campestre 
were planted near affected trees of sugar maple at Walton, but these 
have never become infected. The other species on Acer campestre is 
T. jaczewski Palm (Exoascus confusus Jacz. non Atk. (3)), also with 
comparatively small asci, of which specimens. were kindly sent by 
Jaczewski. This fungus forms witches’ brooms and appears to be 
entirely distinct. For the American species on sugar and black 
maples the name Taphrina sacchari is proposed, and it is described 
as follows: 
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Taphrina sacchari n. sp. 


Spots few to numerous, scattered, sometimes near the veins, deciduous, 
sometimes causing the lobes of the leaf to bend or roll toward the center of 
the leaf above, circular, subcircular, or irregular, reaching 1.5 cm diam, 
larger by confluence, often circular to subcircular and less than 1 em in 
diam, (on dry specimen) ‘pinkish buff’? below and “ochraceous tawny” 
above, to “cinnamon buff,” “snuff brown,” “clove brown,” “‘bister” or 
blackish brown; asci hypophyllous, cylindric-clavate, rounded or truncate, 
16-24 (of sometimes 28) X 6.7—10y, stalk cell variable, exceeding the diame- 
ter of the ascus, 5-10u high K 10—16y wide, 8-spored; spores subglobose to 
elliptical, 4-5 X 6-7. 

Near Taphrina acericola Massal. 

Hypophylla, maculas, 1 em. usque 1.5 cm in diam efficiens; asci cylindrico- 
clavati, saepe 16-24, interdum 28x 6.7—10y; cellulae basilares 5-10 10—-16y; 
sporidia subglobosa vel elliptica, 4-5 6—7u. 


DISTRIBUTION AND SPECIMENS EXAMINED 


On Acer nigrum 

Onto, Yellow Springs (Antioch College), June 68550° Type, and May 
68552, 1922, O. L. Inman.’ 

On Acer saccharum 

ARKANSAS, Fayetteville, May 5 (69587) and May 24 (69877) 1935, E. H. 
Young. 

Groreia, Gap of Dick’s Ridge, Whitfield Co., July 27, 1900, R. Harper 
age Fragment of phanerogamic specimen in U. 8.-National Herbarium, 

0. 38467. 

InpiaNA, Centerville, June, 1922, Ellen Ranch. Comm. Frederick J. 
Haskins Information Bureau (68556). 

Marne, Rockport, June 1922 (68553 Type) and June 26, 1922 (68554), 
J. Achorn. Comm. W. J. Morse. 

Micuican, Lansing “near President’s house,” July 7, 1894 (68561). 
Fragment of No. 26 ex Herb. Mich. Agr. Coll. in U. 8. National Herbarium 
No. 201687. 

Missouri, Galena, Stone Co., May 25, 1914, Coll. E. J. Palmer (68563). 
Fragment of phanerogamic herbarium specimen in U. S. National Her- 
barium No. 588420. ; 

New Hampsuire, Center Conway, June, 1922, Charles Baird (68557). 

New York, Andover, June 9, 1922, Bernice Nye (68558); vic. Ithaca 
(Dr. Bull’s Woods) July 9, 1927 (67979) and June 14, 1931 (67880) A. E. 
Jenkins, Walton (Mountain Home Farm), Aug. 20, 1922 (72869) and July 
11 (68325), Aug. 1 (68548 and 68549); and Aug. 11 (72870), 1923, A. E. 
Jenkins; Sept. 25, 1923, M. Taylor (72871); July 10 (68547) and July 14, 
1924 (68536), F. A. Jenkins; July 18, 1924, O. R. Taylor (68525) June 20, 
1925, E. J. House (68573); July 17 (72872) and July 22 (72873), 1927; 
June 18, 1929 (69298), July 26, 1930 (72874), A. E. Jenkins; June 1 (72875), 
any 6 (72876), 1931, M. K. Jenkins; Sept. 15, 1931 (69080), A. E. 

enkins. 

Onto, Yellow Springs (Antioch College), June, 1922, O. L. Inman 
(68551). Vic. Oxford, May 24, 1922, Bruce Fink (identified as Gloeosporium 
saccharini E. and E.). 


? Color readings given in quotations are based on Ridgway’s Color Standards (7). 
* Accession number in Mycological Collections of the Bureau of Plant Industry. 
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PENNSYLVANIA, Elk Lake, June 28, 1922, G. E. Young, Comm. L. 0. 
Overholts (68555). 

TENNESSEE, Knoxville, May 27, 1934 (67781), and June 7, 1935 (70371) 
P. R. Miller. 

West Viroernis, Rainelle, Sept. 20, 1928, W. A. Archer (U. S. Dept. 
Agr. and West Va., Agr. Exp. Sta. Plant Disease Survey 3033, labelled 
Gloeosporium saccharinum E. & E.). 

Wisconsin, Madison, Univ. Drive, June, 1894, labelled Gleosporium sac- 
charinum E .& E. 
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ANTHROPOLOGY.—Aconite arrow poison in the Old and New 
World|. Rosert F. Heizer, University of California. (Com- 


municated by Henry B. Co..ins, JR.) 


This short discussion is intended primarily to call attention to the 
distribution of the use of various species of Aconitum plants for 
arrow poison, and to indicate the possible significance of these occur- 
rences. Aconitum is a genus of plants belonging to the Ranunculaceae, 
the buttercup family, embracing about 60 species. Aconite contains 
quantities of an alkaloid, pseudaconitine, a very deadly poison. The 
pharmacology and toxicology of aconite are not dealt with here. 
Santesson (1936) and Lewin (1923) have much data on these. 

H. B. Collins (1937, pp. 280, 345, 373-378) and F. de Laguna (1934, 
pp. 217-220) present evidence indicating an Asiatic-American cul- 
ture connection via the Aleutian islands, basing their conclusion on 
the distribution of such elements as the oval stone lamp, roof en- 
trance, labret, refuge island, notched and grooved stones, stone with 
hole, hunter’s lamp with ring, bone arrowhead with blade but no 
barbs, etc. For the most part these elements seem to be explainable 
as having an American provenience, the Asiatic littoral being the 
recipient. The occurrence of the use of the extract of pounded aconite 


1 Received May 13, 1938. 
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roots for poisoning weapon points may be another of these Asiatic- 
American elements—the distribution map would indicate the tena- 
bility of this interpretation since the practice is unknown among the 
Asiatics north of Kamchatka and the Eskimo north of the Alaskan 
Peninsula. 

The following presentation is in the order of the numbers on the 
distribution map. 


1. Kodiak Island.—Sauer (1802, p. 177) gives a very specific account of 
the use of pounded aconite roots for poison among the Koniag. He says: 


They [the Koniag] also use poison to their arrows, and the Aconite is the 
drug adopted for this purpose. Selecting the roots of such plants as grow 
alone, these roots are dried and pounded, or grated; water is then poured 
upon them, and they are kept in a warm place till fermented: when in this 
state, the men anoint the points of their arrows, or lances, which makes the 
wound that may be inflicted mortal. 


Sauer also states (p. 180) that sea lion are hunted with poisoned arrows. 
He remarks (p. 181) that: 

Whales are in amazing numbers about the straits of the islands, and in the 
vicinity of Kadiak; the natives pursue them in their small boats, and kill 
numbers with a poisoned slate-pointed lance.? 


2. Aleutian Islands.—It is not known whether the Aleuts used aconite to 
poison their weapon points. They hunted whales, however, in the Kodiak 


fashion, with a detachable slate lance head. Miss Margaret Lantis tells me 
that her Aleut informants from the island of Atka remembered that in 
former times a deadly plant poison was made from the juice of roots. The 
possibility is that aconite was used, yet we cannot be sure. I am indebted 
to Mr. H. B. Collins for calling my attention to the following references. 
Petroff (1884, pp. 154-155), translating from Veniaminof, says of the 
Aleuts: 


The pursuit of whales was encumbered with many observances and 
superstitions. The spear-heads used in hunting the whale were greased 
with human fat, or portions of human bodies were tied to them, obtained 
from corpses found in burial caves, or portions of a widow’s garments, or 
some poisoned roots or weed... . Then, taking with him a companion, he 
proceeded to the shore where he presumed the whale had lodged, and if 


_? Associated, particularly on Kodiak, with actual whale hunting by means of a 
poisoned slate lance head was a great complex of observances, ceremonials and taboos 
regarding whalers and whaling. Lisiansky (1814, p. 174) describes a magical substance, 
or we might say, a ceremonial poison. He states that: ‘““These bodies [of deceased 
whalers] are said by some to be stolen, from the idea that the possession of them con- 
duces to render the fishing season prosperous; and by others, that a juice or fat is 
extracted from them, into which if an arrow be dipped, the whale, when wounded by 
it, dies the sooner.”’ Weyer (1932,.p. 309) describes the same thing, using de Laguna’s 
information from Athabascan informants of Cook Inlet who knew of Koniag whaling. 
Weyer believes this to be a fetish substance and not an actual poison. Miss Lantis is 
now publishing a full account of the whale cult in the northern hemisphere which has 
further data on this aspect. 
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the animal was dead he commenced at once to cut out the place where the 
death-wound had been inflicted. 
For hunting the sea-otter such poisoned spears were not used . . . 


Dall (1877, p. 75) gives an incomplete note which would lead one to be- 
lieve that the Aleuts knew the use of poison: 

The later whale harpoons were always slate-tipped, the modern Aleuts 
ascribing some poisonous quality to that stone, which they assert will 
invariably kill the whale in a few days, providing the slate-tip remains in the 
wound, even if the dart has penetrated but slightly. 


3. Kamchatka.—The Kamchadal use a poison made from the expressed 
roots of plants. Krasheninnikov (1764, pp. 92-93) says: 


The zgate [footnote reads: Anemonoides et ranunculus] must not be 
omitted, whose dreadful qualities are but too well known in all this part of 
the world. They anoint the points of their darts and arrows with the juice 
which is squeezed from the roots of this plant, and the wounds which they 
give are incurable unless the poison be sucked out. This is certainly the only 
method, and, if this be neglected, the wound immediately turns blue and 
swells, and in two days the patient dies. The very largest whales, when they 
have received a slight wound from such a poisoned weapon, cannot bear the 
sea for any considerable time; but throwing themselves on the shore, expire 
most miserably, with terrible groans and bellowing. 


The Kamchadal shoot sea lions, when they are found asleep at sea, with 
poisoned arrows. Death follows in 24 hours (Krasheninnikov 1764, p. 121). 
Kamchadal arrows, about four feet long, tipped with flint or bone and 
poisoned, are used for war. The person wounded by such an arrow dies in 
about 24 hours, unless the poison is sucked out, the only remedy known 
(Ibid. p. 202). Lewin (1923 pp. 174-75) identifies this as Anenome ranuncu- 
loides L., and notes that it is a rather weak poison. His statement that a root 
poison of Cicuta virosa was used is also an alternative. Although this is not 
aconite, I feel that the Kamchadal use is so similar in other respects, that 
this is not a very important difference. Their whaling lance is apparently 
the detachable slate pointed variety noted for the Aleut and Koniag. It is 
of interest to note that the Kamchadal, like the Aleut, Koniag and northern 
Ainu all poisoned their whaling lance heads. 

4, Sakhalin Island.—The Ainu of this island, according to Lewin (1923, 
p. 173) used aconite roots for arrow poison, particularly in the southern sec- 
tion about Karafuto. 

5. Kurile Islands ——Krasheninnikov (1764) states that: 

... poisonous herbs, whose roots are yellow as saffron and as thick as 
rhubarb, and are well known to the inhabitants of the first Kurilskoy 
island, for they [?] formerly bought them from the natives of those islands, 
and used to poison their arrows with the juice. 


He further states (p. 138) that the Kuriles throw poisoned darts to kill 
whales. Lewin (1923, p. 173) says that apparently aconite poison was known 
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in the Kurile islands. These people, at least in the southern islands, were 
Ainu. 

6. Yezo Island.—There are numerous accounts of the use of aconite ar- 
row poison among the Ainu. Lewin (1923, pp. 170-173) notes that the roots 
were collected in summer and dried till fall in the shade. The roots were then 
ground fine between two stones. The poison could be used immediately or 
sometimes was mixed with fat and buried in the earth for several days, 
whereupon it assumed a red-brown color. Another method of preparation 
was to take the pulverized and dried aconite roots, mix tobacco and Cap- 
sicum in water and fox gall all together. This was sometimes, though, not 
always buried in the ground for a few days. Arrows were dipped in fir resin 
and then the poison was laid on. The poison would remain fresh and potent 
for about five months. Von Siebold (1878) describes Ainu arrows poisoned 
with aconite and used for deer and bear hunting. Aldridge (1876) reports 
on the Ainu use, saying: 

The root [of Aconitum feroxr or A. japonicum] is prepared by maceration 
and pounding till it forms a pulp: this is mixed with other ingredients . . . 
and the resulting mass is buried for a time in the earth. 

These poisoned arrows were used for hunting bears. There is, Eldridge 
claims, no antidote known. The flesh surrounding the wound is cut away. 

I can find no certain evidence that the Ainu hunted whales regularly with 
poisoned lances. Kishinouye (1911, pl. 27, fig. 105) illustrates a carved bone, 
depicting what is presumably an ancient Ainu whale hunt. 

7, 8. Southwest China (Yunnan and Szechwan).—Handel-Mazetti (1927, p. 
73) describes the use of the roots of Aconitum delavayi by the Nahsi near 
Chungtien in northwest Yunnan, for poisoning arrowpoints. These are shot 
at bears. The flesh around the wound is quickly cut out. Lewin (1923, p. 169) 
notes the use of Aconitum ferox on the Lan-Tsan Kiang in western Yunnan 
and Szechwan. The poison is applied to crossbow arrows; spears and 
knives are not poisoned. Santesson (1936, pp. 12-14) gives further evidence 
from Handel-Mazetti’s specimens. Davies (1909, pp. 392-393) mentions 
aconite arrow poison among the Lahu; Metford (1935, pp. 137-138) for the 
Lisu; Clarke (1911, pp. 124-125) and Davies (1909, pp. 370-371) for the 
Miao; and Baber (1882, p. 39) for the Lolo. 

9. Assam.—Lewin (1923) notes the use of Aconitum ferox in eastern and 
southeastern Assam. Waddell (1895, p. 57) describes arrows poisoned with 
aconite roots used in warfare and for large game by the Akas of the hill 
country north of the Brahmaputra. 

10. Bhutan.—Lewin (1923, pp. 45, 47.) 

11. Sikkim.—Lewin (1923, p. 44) notes the use of Aconitum feror among 
the Lepcha (Rong). 

12. Nepal.—Lewin (1923, pp. 44,47) describes the use of Aconitum napellus 
Eldridge (1876, p. 80) lists A. ferox as used by the Gurkhas. 

13. Padam.—Lewin (1923, pp. 45-47) records the use of arrow poison of 
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Fig. 1.—Showing distribution of the use of aconite arrow poison. Numbers refer to 
areas described in the text. = Present. @ Reported, or location indefinite. 


the Abor on the Dibong river, near the source of the Brahamputra. The 
plant used is Aconitum feroz. 

14. Orissa.—The Khond (Khand, Kodu, Ku) use Aconitum ferox for 
poisoning their arrows according to Lewin (1923, p. 44). 

15. Burma.—Santesson (1936, pp. 5-12) gives excellent information on 
the use of aconite arrow poison in this region. Lewin (1923, p. 53) notes the 
use of Acontium ferox among the Katschin of northern Burma. 

16. North China.—Eldridge (1876, p. 81) cites an account of the use of 
Aconitum japonicum in northern China for arrow poison. He, as well as I, 
could find no further reference to the location, preparation, etc. of this. 
Lewin (1923, p. 169) mentions seven kinds of arrow poisons in Chinese 
antiquity. 

The distribution of various species of Aconitum whose roots are used as 
arrow poison is fairly continuous. It is regrettable that there are not more 
specific data on the Aleut, yet a fair presumption may be raised that they 
too used aconite. The Kamchadal occurrence is so nearly comparable to the 
Ainu and Kurilian in use and preparation that a connection can hardly be 
doubted. The bare mention of aconite poison in northern China is to be 
accepted with caution. 

Lewin (1923, pp. 23-27) gives evidence of the former use of aconite poison 
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in Europe. He also states (p. 175) that the Koryak, Yukaghir and Chukchi 
use arrow poisons, but does not state what these poisons are. Lewin also 
thinks it ‘Wholly unproven and more than improbable is the statement 
that the Koryak use an aconite extract for arrow poison.” 

Weyer (1932, p. 330) states that the Eskimo have developed no processes 
for deriving poisons useful in hunting or fighting. Lewin (1923, p. 409) is 
definite in stating that the Eskimo do not have poison for weapons, and, 
furthermore, is certain that they did not use aconite. 

In view of the above evidence, I suggest that the use of weapon poison 
made from the roots of various Aconitum species seems to have a distribu- 
tional center in the Himalaya region, extending from there northeasterly 
to Yezo, Sakhalin and Kurile Islands of Kamchatka and with a further 
extension across the Aleutian islands to Kodiak. In the light of the present 
evidence I suggest that here is another cultural element common to Asia 
and America,’ and that in this case the route of transmission was via 
Aleutian chain to America from Asia. 
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ZOOLOGY .—Notes on Chinese spiders chiefly of the family Argiopi- 
dae.' Irvine Fox, Department of Zoology and Entomology, 
Iowa State College, Ames, Iowa. (Communicated by C. F. W. 
MUESEBECK. ) 


In the following pages is continued a report on Chinese spiders 
loaned through the courtesy of the authorities of the United States 
National Museum. This material, unless otherwise indicated, was 
collected by Dr. D. C. Graham in Szechwan Province during the 
years 1923 to 1930, and is deposited in the United States National 
Museum. 

Family ARGIOPIDAE 
Argiope amoena L. Koch 
Argiope amoena L. Koch, Verh. Zool.-Bot. Ges. Wien. 27: 735, Pl. XV, 
Fig. 1. 1877. 

Records.—China: Szechwan Province, Gongshien, August 1-4, 1934, 
female; near Shiao Shiang Lin Pass, 6500 ft., July 22, 1928, female; Quei- 
chou, Shih Men Kan, July 1, 1934, 3 females. Soochow, female (N. Gist 
Gee, collector). Himan Province, September 15, 1920, female (J. R. Thomp- 
son, collector). 

Argiope bruennichi (Scopoli)? 
Aranea bruennichi Scopoli, Obs. Zool. in Ann. V. Hist.-Nat., p. 125, 1772. 

Records.—China: Szechwan Province, Suifu, near Yunnan Border, 2000 
a  apaged 10, 1924, female; Tseo Jia Geo, 2000 ft., August 30, 1929, 
emale. 


Argiope ocula, n. sp. Fig. 6 


Female.—Total length, 23 mm. Carapace, 7.6 mm long, 6.8 mm at the 
widest place, 2.88 mm wide in front. Carapace light brown above with 
distinct dark lines radiating from the transverse thoracic groove. Clypeus 
and chelicerae dark brown, much darker than the dorsum of the carapace. 
Sternum dark brown, with a large median light lanceolate design, labium 
and endites dark brown, with yellowish distal borders, coxae dark brown, 


1 Received May 12, 1938. 
a" synonymy see Reimoser’s catalogue in Abh. Zoo. Bot. Ges. Wien, 10: 42. 
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each with an irregular median yellow patch. Legs reddish brown, somewhat 
darker distally. Dorsum of the abdomen with a grayish brown ground color, 
the anterior end with two light yellowish transverse bands; at a place 
about one-third the length of the abdomen from the anterior end are two 
yellowish spots with black shadows posteriorly. A short median dark line 
below these spots sends out two branches on each side. The general design 
of the dorsum bears a rather close likeness to Bésenberg and Strand’s figure 
of the species described by them as Aranea ikomonsanus.’ Sides of the ab- 
domen irregular gray and brown; venter dark brown, enclosed by a light 
longitudinal band on each side. 

Anterior row of eyes recurved, slightly narrower than the procurved 
posterior row. Anterior median eyes two-thirds as large as the anterior 
lateral, separated from each other by slightly more than a diameter. 
Posterior lateral eyes seven-eighths as large as the posterior median, con- 
tiguous with the anterior lateral eyes. Posterior median eyes separated 
from each other by less than a diameter, from the anterior median by slightly 
more than a diameter. Median ocular quadrangle wider than long (23/18), 
slightly wider in front than behind. Clypeus equal in height to about one- 
half the diameter of an anterior median eye. Upper cheliceral margin armed 
with four teeth of which the third from the claw is the largest, lower cheli- 
ceral margin armed with three teeth increasing in size, the third from the 
claw being the largest. Tibia and patella IV, 10 mm long, tibia and patella I 
lacking. For the structure of the epigynum see Fig. 6. 

Type locality—China: Female holotype from Shin-Kai-Si, Mt. Omei, 
Szechwan Province, 4000 ft., August 7, 1929 in the United States Museum 
(U.S.N.M. Cat. No. 1299). 


This new species may be readily distinguished from the other Chinese 
members of its genus by the coloration and design of the abdomen. In this 
respect and in the structure of the epigynum, it does not seem to be closely 
related to any described Chinese species. 


Gasteracantha kuhlii C. L. Koch 


Gasteracantha kuhliit C. L. Koch, Arachn. 4: 20, Fig. 262. 1838. 

Gasteracantha leucomelas Bésenberg and Strand, Abh. Senckenb. Naturf. 
Ges. 30: 239, Pl. 3, Fig. 18, Pl. 15, Fig. 395. 1906. 

Gasteracantha nabona Chamberlin, Proc. United States Nat. Mus. 63: 22, 
1924 (New Synonym.) 

Records.—This species is represented in the United States National 
Museum by Chamberlin’s female holotype from Soochow, China (N. Gist 
Gee), and by two females from Kiang Su, China (M. McDade). A single 
female from Mupin, Szechwan Province, 4500 ft., July 24, 1929 (D. C. 
Graham) is in the American Museum of Natural History. 


Meta doenitzi Bésenberg and Strand 


Meta doenitzi Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 30:180, 
Pl. 11, Figs. 238, 239. 1906. 
Record.—China: Szechwan Province, Suifu, two females. 


_ } Bésenberg, W. and Strand, E. Abh. Senckenb. Naturf. Ges., 30: 234, Pl. 11, 
Fig. 224. 1906. 
* For further synonymy see Dahl in Mitteil. Zoo. Mus. Berlin 7: 262, 1914. 
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Meta kompirensis Bésenberg and Strand 


Meta kompirensis Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 
30: 181, Pl. 3, Fig. 6, Pl. 11, Fig. 242. 1906. 
Record.—China: Szechwan Province between Suifu and Yachow, 1000 
ft., June 5, 1929, female. 


Cyclosa argenteo-alba Bésenberg and Strand 


Cyclose argenteo-alba Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 
30: 202, Pl. 4, Fig. 38, Pl. 15, Fig. 419. 1906. 
Record.—China: Szechwan Province, Suifu, female. 


Cyclosa atrata Bésenberg and Strand 


Cyclosa atrata Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 30: 204, 
Pl. 4, Fig. 28, Pl. 15, Fig. 417. 1906. 
Record.—China: Szechwan Province, Suifu, October, 1930, female. 


Cyclosa monticola Bésenberg and Strand 


Cyclosa monticola Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 
30: 210, Pl. 15, Fig. 413. 1906. 
Record.—China: Szechwan Province, Suifu, 1000 ft., April 25, 1930, 
female.. 
Eucta caudicula (Karsch) 


Eugnatha caudicula Karsch, Verh. Ver. Rheinl. 36: 66, Pl. i, Fig. 4. 1879. 

Tetragnatha (Eucta) caudicula Bésenberg and Strand, Abh. Senckenb. 
Natuf. Ges. 30: 179, Pl. 15, Fig. 408. 1906. 

Record.—China: Szechwan Province, South of Suifu, 1000 ft., March 25, 
1930, female; Suifu, October, 1930, three females. 


Tetragnatha japonica Bésenberg and Strand 


Tetragnatha japonica Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 
30: 177, Pl. 15, Fig. 409. 1906. 

Records.—China: Szechwan Province, Tseo-Jia-Geo, 2000 ft., August 30, 
1929, male and female; Chengtu, 1700 ft., August 5, 1933, female; Chung- 
king, 2000 ft., May 6, 1930, male; between Suifu and Kiating, June 26, 
1930, male and female. 


Tetragnatha recurva Schenkel 


Tetragnatha recurva Schenkel, Arkiv. fér Zoologi 29: 85, Fig. 29. 1936. 
Record.—China: Szechwan, Suifu, 1000 ft., April 25, 1930, two males, 
two females. 
Leucauge blanda (L. Koch) 


Meta blanda L. Koch, Verh. Zool.-Bot. Ges. Wien. 27: 743, Pl. 15, Fig. 5. 
1877. 

Leucauge blanda Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 30: 
182, Pl. 3, Fig. 8, Pl. 15. Fig. 394. 1906. 

Records.—China: Szechwan, Mupin, 4500 ft., July 24, 1929, twelve fe- 
males; between Chengtu and Kuan Shien, July, 1924, two females; Shin- 
Kai-Shi, July 6, 1924, 4000 ft., seven females; Chungking, 2000 ft., May 6, 
1930, female. 

Poecilopachys bufo Bésenberg and Strand 


Poecilopachys bufo Bésenberg and Strand, Abh. Senckenb. Naturf, Ges, 
30: 241, Pl. 3, Fig. 12, Pl. 11, Fig. 219. 1906. 
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Record.—China: Szechwan Province, Ningyuen Fu, 6200 ft., July 31, 
1928. 
Aranea scylla (Karsch) 


Epeira scylla Karsch, Verh. Ver. Rheinl. 36: 71. 1879. 
Aranea scylla Bésenberg and Strand, abh. Senckenb. Naturf. Ges., 30: 215, 
Pl. 11, Figs. 202, 220. 1906. 
Records.—China: Szechwan, Suifu, 1000 ft., June, 1925, five females, one 
male; Chungking, 2000 ft., May 6, 1930, three females; Shin-Kai-Shi, 4500 
ft., July 6, 1934, two females. 


Aranea pentagrammica (Karsch) 


Miranda pentagrammica Karsch, Verh. Ver. Rheinl. 36: 72, Pl. i, Fig. 6. 
1879. 
Aranea pentagrammica Bésenberg and Strand, Abh. Senkenb. Naturf. Ges. 
30: 219, Pl. 4, Fig. 35, Pl. 11, Fig. 211. 1906. 
Record.—China: Szechwan, Suifu, April, 1925, female. 


Aranea sia Strand 


Aranea (Zilla) sia Strand, Abh. Senkenb. Naturf. Ges. 30: 237, Pl. 4, Fig. 
24. 1906. 
Record.—China: Szechwan Province, 2000 ft., June, 1923, two males, 
two females. 
Aranea ventricosa (L. Koch) 


Epeira ventricosa L. Koch, Verh. Zool.-Bot. Ges. Wien. 27: 739, Pl. 15, 
Fig. 2. 1877. 
Aranea ventricosa Bésenberg and Strand, Abh. Senckenb. Naturf. Ges. 30: 
213, Pl. 3, Fig. 15, Pl. 11, Figs. 198, 199, Text fig. 3. 1906. 
Records.—China: Szechwan, Yoa Gi, 7400 ft., July 3, 1929, 2 females; 
Tseo Jia Geo, 2000 ft., Aug. 30, 1929, female; Suifu, 1000 ft., October 20, 
1925, female; Ningyuen Fu, 6200 ft., July 31, 1928, female; near Yunnan 
Border, 3500 ft., May 1, 1928, two females; Gongshien, August 1, 1934, 
male; Lu Ding Chiao, 5000 ft., August 8, 1923, female; Tatsientu, July 20, 
1923, female. Soochow, female (N. Gist Gee, collector). Himan Province, 
September 15, 1920, two females (L. R. Thompson, collector). 


Aranea boesenbergi, Nn. sp. Fig. 7 


Female.—Total length, 7.5 mm. Carapace, 1.44 mm long, 1.35 mm at the 
widest place, .9 mm wide in front. Carapace brown above without distinct 
dark markings, somewhat darker at the sides. Chelicerae lighter than the 
carapace. Sternum dark brown contrasting strongly with the lighter coxae. 
Labium and endites dark brown with lighter distal borders. Legs irregular 
dark and light brown without distinct annulations. Dorsum of the abdo- 
men with a broad transverse brown band at the base; posterior to this is a 
triangular white patch within which a median dark line gives off branches 
on each side. (Among the paratypes are specimens in which this design is 
partially or wholly lacking.) Sides of the abdomen and venter grayish brown, 
the latter outlined by an irregular white stripe on each side. 

Anterior and posterior rows of eyes recurved, the former narrower than 
the latter. Eyes of the anterior row subequal, somewhat closer to each other 
than to the anterior lateral, removed from the posterior median eyes by 
about one diameter. Eyes of the posterior row subequal, the posterior 
median closer to each other than to the posterior lateral. The lateral eyes of 
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each row contiguous. Median ocular quadrangle wider than long (15/11), 
as wide in front as behind. Clypeus slightly higher than the diameter of an 
anterior median eye. Lower cheliceral margin armed with three subequal 
teeth, upper cheliceral margin armed with four teeth of which the first 
and third, counting from the claw, are largest. Tibia and patella I, 1.76 
mm; metatarsus and tarsus I, 1.6 mm long. Tibia and patella IV, 1.44 mm; 
metatarsus and tarsus IV, 1.36 mm long. Epigynum wider than long, 
with a broad scape flanked on each side by a circular atrium. For further 
details of the structure of the epigynum see Fig. 7. 

Type locality—China: Female holotype and seven female paratypes from 
Mupin, Szechwan Province, 3500 ft., July, 1927 in the United States Na- 
tional Museum (U.8.N.M. Cat. No. 1300). 


The epigynum of this species resembles that of A. pentagrammica (Karsch) 
in general structure. It differs, however, in that the scape is shorter and 
broader. This new species also differs in the design of the abdomen and in 
being much smaller. 


Aranea triangula, n. sp. Figs. 4 and 5 


Female.—Total length, 21 mm. Carapace, 10.5 mm long, 7.4 mm at the 
widest place, 4.4 mm wide in front. Carapace and chelicerae reddish brown 
without distinct dark markings. Sternum and coxae dark brown, the latter 
lighter medially. Labium and endites dark brown with pale distal borders. 
Legs reddish brown, darker at the distal ends of the joints. Abdomen more 
or less triangular in shape, basally with a pair of prominent humps followed 
by two more humps on each side; narrowing posteriorly and bifurcate at 
the termination. The distinct design consists of a dark median triangular 
portion outlined irregularly by whitish bands. Sides of the abdomen and 
venter grayish brown. 

Anterior and posterior rows of eyes slightly recurved, the former narrower 
than the latter. Anterior median eyes much larger than the anterior lateral 
(11/7), much closer to each other than to the anterior lateral, removed 
from each other by about a diameter, from the posterior median eyes by 
slightly less than a diameter. Posterior median eyes smaller than the anterior 
median, about as large as the posterior lateral eyes, much closer to each 
other than to the latter, separated from each other by slightly more than a 
diameter. Lateral eyes of both rows subequal situated very close together 
beneath a heavily sclerotized prominence on each side. Median ocular 
quadrangle much wider than long (25/15), wider in front than behind 
(25/20). The median eyes situated on a horny prominence. Clypeus equal 
in height to one and one-half times the diameter of an anterior median 
eye. Lower cheliceral margin armed with three subequal teeth, upper mar- 
gin armed with four teeth of which the third from the claw is the largest. 
Tibia and patella I equaling tibia and patella IV in length (9.76 mm), 
metatarsus and tarsus I equaling metatarsus and tarsus II in length (8 mm). 
Epigynum relatively small, wider than long (excluding the scape) with a 
subtriangular scape more sclerotized medially than at the sides. For further 
details regarding the structure of the epigynum see Fig. 4. 

Type locality —China: Female holotype from Ningyuen Fu, Szechwan 
Province, July 31, 1928, in the United States National Museum (U.S.N.M. 
Cat. No. 1301). 


This new species does not seem to be closely allied to any described mem- 
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Fig. 1.—Heteropoda exigua, n. sp., male, right palpus, lateral view. Fig. 2.— 
Aranea virga, n. sp., epigynum. Fig. 3.—Heteropoda exigua, n. sp., male, right palpus, 
ventral view. Fig. 4.—Aranea triangula, n. sp., epigynum. ig. 5.—A. triangula, 
n. sp., female, dorsal view of abdomen. Fig. 6.—Argitope ocula, n.sp.,epigynum. Fig. 
7.—Aranea boesenbergi, n. sp., epigynum. 
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ber of its genus. It may be readily recognized by the design on the dorsum 
of the abdomen (Fig. 5) and by the epigynum. 


Aranea virga, n. sp. Fig. 2 


Female.—Total length, 12.5 mm. Carapace, 5.6 mm long, 4.4 mm at the 
widest place, 2.08 mm wide in front. Carapace reddish brown above with 
irregular dark brown spots and a large dark brown triangular mark which 
encloses the thoracic groove and extends anteriorly in the form of two dark 
longitudinal lines. Sternum and coxae dark brown without lighter markings; 
labium and endites concolorus with the sternum except for the distal edges 
which are light yellow. Chelicerae and clypeus dark, contrasting strongly 
with the pars cephalica. Femora and patellae of the legs dark brown, lighter 
basally; tibiae light yellow with dark annulations at the proximal and dis- 
tal ends of the joint; metatarsi yellow with a dark distal annulation; tarsi 
dark brown with a basal yellow annulation. Dorsum of the abdomen with 
evidences of a pair of shoulder humps and a distinct dark brown folium 
within which is a broken median white band. The dark folium is outlined 
with dirty white. Sides and venter black. 

Anterior and posterior rows of eyes slightly recurved, the former some- 
what narrower than the latter. Anterior median eyes slightly larger than 
the anterior lateral, much closer to each other than to the latter, removed 
from each other by one and one-half times a diameter, from the posterior 
median eyes by about a diameter. Posterior median eyes about two-thirds 
as large as the anterior median, separated from each other by less than a 
diameter, much further from the posterior lateral eyes and somewhat larger 
than the latter. Lateral eyes close together, situated beneath a sclerotized 
prominence on each side. Median ocular quadrangle wider than long (17/10), 
wider in front than behind (17/13). Clypeus equal in height to about one 
and one-half times the diameter of an anterior median eye. Lower cheliceral 
margin armed with three teeth, upper margin armed with four teeth of 
which the first and third from the claw are the largest. Tibia and patella I, 
7.6 mm long, metatarsi and tarsi I, 6.8 mm; tibia and patella IV, 5.68 mm; 
metatarsi and tarsi IV, 5.2 mm. For details regarding the structure of the 
epigynum see Fig. 2. 

Type locality —China: Female holotype from Mupin, Szechwan Province, 
July, 1929, in the United States National Museum (U.S.N.M. Cat. No. 
1302). 


This new species may be easily distinguished from the other Chinese 
members of its genus by the structure of the epigynum whose scape is rather 
long and basally convoluted. 


Family Sparassipae® 
Heteropoda exigua, n. sp. Figs. 1 and 3 


Male.—Total length, 8 mm. Carapace, 3.6 mm long, 3.44 mm at the 
widest place, 1.84 mm wide in front. Dorsum of the carapace reddish brown 
with darker streaks radiating from the dorsal groove; sides and clypeus 
lighter. Sternum and coxae light yellow, labium and endites somewhat 


5 I wish to express my appreciation to Dr. B. J. Kaston who has pointed out that 
the name Sparassidae was not first proposed by Simon in 1874 but by Bertkau in 1872 
(Arch. F. Nat. 38: 232), hence it has priority over Heteropodidae Thorell 1873, 
which I had regarded as the earliest family denomination (Jour. Washington Acad. 
Sci. 27: 461. 1937). 
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darker. Legs concolorous with the dorsum of the carapace, with dark punc- 
tations. Abdomen reddish brown above lighter at the base than at the distal 
end. Venter clear yellow proximally, with reddish spots distally. 

Anterior and posterior rows of eyes slightly recurved, the former less 
than three-fourths as wide as the latter. Anterior median eyes about one-half 
as large as the anterior lateral, closer to each other than to the latter, re- 
moved from each other by about one diameter. Posterior median eyes about 
three-fourths as large as the posterior lateral, closer to each other than to 
the latter, removed from each other by about one diameter, from the latter 
by about one and one-half diameters. Lateral eyes of each row situated on 
chitinized protuberances. Median ocular quadrangle slightly longer than 
wide (20/19), narrower in front than behind (12/19). Clypeus equal in 
height to one and one-half times the diameter of an anterior median eye. 
Chelicerae with four teeth on the lower margin and three teeth on the upper 
of which the middle one is the largest. Anterior tibiae with 2—2—2—2 spines 
below, anterior metatarsi with 2-2 spines below. Posterior tibiae with 2-2-2 
spines below, posterior metatarsi with 2-2 spines below. Patella and tibia I, 
6 mm long, patella and tibia IV, 5.6 mm. The palpus of this species re- 
sembles that of H. hamata I. Fox in the tibial process which is simple, 
unbranched, and lacks an associated shorter process. It differs, however, 
in hy the process is not curved, and in other details illustrated in Figs. 1 
and 2. 

Type locality—China: Yunnan Border, South of Suifu, Szechwan Prov- 
ince, China, 6000 ft., October, 1928, in the United States National Museum 
(U.S.N.M. Cat. No. 1303). 


This new species finds a place in the group whose members bear a close 
resemblance in general appearance to H. venatoria (Linn.). It is somewhat 
smaller than the other species, but is nevertheless characteristic in colora- 
tion. It may be specifically separated from the other Chinese species of the 
genus by the palpal organ. 


Family URocTEIDAE 
Uroctea compactilis L. Koch 


Uroctea compactilis L. Koch, Verh. Zool. Bot. Ges. Wien, 27: 749, Pl. 15, 
Fig. 11. 1877. : 

Records.—China: Szechwan, Suifu, April 23, 1935, three females; June, 

1925, 1000 ft., two females, male. 
Family OxYoPIDAE 
Oxyopes sertatus L. Koch 

Oxyopes sertatus L. Koch, Verh. Ver. Zool.-Bot. Ges. Wien, 27: 779. 1877. 

Records.—China: Szechwan Province, between Suifu and Kiating, June 
26, 1930, eight females, three males; Suifu, September 1929, female; Chung- 
king, 2000 ft., May 6, 1930, three females. 


ORNITHOLOGY.—A new subspecies of the European nuthatch from 
North Siam.1. H. G. Detenan. (Communicated by HERBERT 
FRIEDMANN.) 

The race of Sitta europza resident upon the higher mountains of 


1 Received June 27, 1938. 
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northern Siam proves to be separable from all other named forms of 
this species. In honor of M. Jean Delacour, the authority on Indo- 
chinese ornithology, I propose that it be called 


Sitta europza delacouri, subsp. nov. 


Diagnosis.—Nearest to Sitta europxa nebulosa La Touche, of South-west 
China, with which it agrees perfectly in coloration, but distinguishable 
therefrom by its much shorter wing. 22 males and 19 females from Yunnan 
and Szechwan (nebulosa) have a wing-length from 77 to 85.6 mm; 8 males 
and 3 females from north-western Siam and the South Shan State of Keng- 
tung (delacouri) have a wing-length from 71 to 76 mm. 

Range.—The pine-forests of Doi Angka, Doi Suthep, and Doi Chiengdao, 
in north-western Siam; Kyu Loi, in the State of Kengtung; probably on 
other high peaks of the district ; not known below 4,500-feet. 

Type.—Adult female, United States National Museum, No. 335604; col- 
lected at the summit of Doi Suthep, Chiengmai Province, North-west Siam, 
14 July, 1935, by the author. 


Remarks.—This bird has been identified in the past with Sitta europzxa 
nagaensis, which has the under-parts gray and not dirty buff. It has no 
connection with Sitta castanea neglecta, which is common in the deciduous 
forest of the plains and the foothills to about 2,000 feet, in the same parts 
of Siam. 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 


THE ACADEMY 


RECENTLY ELECTED TO RESIDENT MEMBERSHIP 
IN THE ACADEMY 


A. K. Baus, principal chemist, Bureau of Chemistry and Soils, U. 8. 
Dept. of Agr., in recognition of his contributions to biochemistry, especially 
in the field of enzymes. 


Howarp P. Barss, principal botanist, Office of Experiment Stations, 
U. 8. Dept. of Agr., in recognition of his leadership in the broad field of 
agricultural science, especially his contributions to pathological and physio- 
logical plant science. 


A. E. Branpt, senior mathematical statistical analyst, Soil Conservation 
Service, U. 8. Dept. of Agr., in recognition of his contributions to statistical 
analytical methods in evaluation of experimental results. 


Sara E. BranuaM, senior bacteriologist, National Institute of Health, in 
recognition of her work on public health aspects of bacteriology, especially 
her studies on the meningoccocus in which she has given special attention 
to the epidemiological significance of serological types and to the improve- 
ment of therapeutic serum. 


CorneEtivus J. ConNouty, professor of physical anthropology, Catholic 
University of America, in recognition of his contributions to physical 
anthropology and biology. 





Ava. 15, 1938 PROCEEDINGS: THE ACADEMY 373 


Pavut R. Dawson, senior biochemist, Bureau of Plant Industry, U. S. 
Dept. of Agr., in recognition of his work in biochemistry, especially on the 
chemistry of soil organic matter, the relation of trace elements: to soil 
fertility and the relation of soil fertility to occurrence and control of cotton 
root rot. 


J. CHARLES MILLER, senior geologist and assistant chief of Mineral Clas- 
sification Division, U. 8. Geological Survey, in recognition of his services in 
the field of geology and in particular his investigations on the occurrence of 
— and natural gas and on the origin, occurrence and use of carbon 
dioxide. 


Conrad V. Morton, Division of Plants, Smithsonian Institution, in 
recognition of his contributions to systematic botany, mainly studies of 
the flowering plants of the western United States and of tropical North 
America. 


GrorGe W. Musarave, in charge of the Section of Soil and Water Con- 
servation Experiment Stations, U. 8. Dept. of Agr., in recognition of his 
studies of infiltration rates and moisture movement in soils. 


Paut ALBERT Situ, hydrographic and geodetic engineer, U. S. Coast 
and Geodetic Survey, in recognition of his contributions to the knowledge 
of sound transmission through sea-water and to the study of subaerial 
erosion patterns on the sea bottom. 


Joun G. THompson, senior metallurgist, National Bureau of Standards, 
in recognition of his contributions to theoretical metallurgy, in particular, 
studies on the properties and uses of bismuth, the determination of gases 
in metals, and the preparation of high purity iron. 


C. WakREN THORNTHWAITE, in charge of the Section of Climatic and 
Physiographic Factors of Erosion, U. 8S. Dept. of Agr., in recognition of 
his contributions to climatology and geomorphology. 


Watpo R. WepEL, assistant curator of archaeology, U. 8. National 
Museum, in recognition of his work in reconstructing the prehistory of 
Nebraska and Kansas, as well as showing cultural developments in the 
Great Plains area. 


Harry ARDELL ALLARD, senior physiologist, Bureau of Plant Industry, 
in recognition of his work in plant physiology, plant pathology, taxonomic 
botany, ornithology, entomology and animal and plant ecology. 


AtFrRED Epwarp Fivaz, senior forester, Soil Conservation Service, 
U.8.D.A., in recognition of his investigations of Ribes ecology, and forest 
protection and management. 


DEANE BREWSTER Jupp, senior physicist, National Bureau of Standards, 
in recognition of his contributions to the theory and practice of colorimetry. 


MELVIN CLARENCE MERRILL, chief, Division of Publications, Office of 
Information, U.S.D.A., in recognition of his researches in plant physiology 
and in the presentation of technical data. 


Oxtver Scott REeapinG, hydrographic and geodetic engineer, U. 8. Coast 
and Geodetic Survey, in recognition of his work in aerial photography, 
especially his design of the nine-lens aerial camera, giant precision camera, 
transforming printer and the projection ruling machine. 
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Witu1am Norwoop SparHawk, senior forest economist, U. 8. Forest 
Service, in recognition of his contributions to land economics, especially 
forest economics. 


RECENTLY ELECTED TO NON-RESIDENT MEMBERSHIP 
IN THE ACADEMY 


ANDREW THOMPSON, physicist, Meterological Service of Canada, Toronto, 
Canada, in recognition of his contributions to the science of meterology. 


PHILOSOPHICAL SOCIETY 
1122ND MEETING 


The 1122nd meeting was held in the Cosmos Club Auditorium, Saturday, 
October 9, 1937, President WENNER presiding. 

Program: E. R. Sueparp: Electrical resistivity and seismic exploration 
for road beds and other engineering structures.—Simple, compact and portable 
electrical resistivity and seismic instruments, suitable for relatively shallow 
sub-surface explorations, have been designed and built by the Bureau of 
Public Roads. For determining the presence and location of solid rock and 
for classifying soils and other underlying strata with respect to their rela- 
tive degrees of compaction, the seismic method is more accurate and de- 
pendable than the electrical resistivity method. The seismic method has 
been found to be of practical use in highway design and construction for 
classifying materials of excavation, determining bridge foundation condi- 
tions and for locating suitable materials for fills and road surfacing. It has 
been shown to be of even greater value in connection with large engineering 
structures such as locks, dams, and reservoirs. On such projects a large 
amount of preliminary core boring can be dispensed with where preliminary 
seismic tests are made. (Author’s Abstract.) 

L. B. TuckerMAN: Pseudofrictionless undamped vibration.—The friction 
of two solid surfaces sliding on each other obeys approximately Coulomb’s 
law which states that the friction is independent of the velocity and depends 
solely on the character of the surfaces. Experiment shows that in most cases 
the friction decreases slightly with increasing velocity. If a vibratory motion 
of one of the surfaces is superimposed upon a steady relative motion so small 
that the direction of relative motion does not change, the major effect of 
the friction is merely to displace the center of the vibration. It produces no 
damping effect upon the vibration and even may increase it. 

About 1898 the late Professor Frank P. Whitman of Western Reserve 
University was giving a simple demonstration of this phenomenon of 
pseudofrictionless undamped vibration to his physics classes which is dupli- 
cated in the demonstration shown tonight. 

Only two references to it have been found in the literature. In Rayleigh 
“The Theory of Sound,” 2nd edition, MacMillian & Co., London, 1894, p. 
212, the statement is made: “A curious effect of the same peculiarity of solid 
friction has been observed by W. Froude, who found that the vibrations of 
a pendulum swinging from a shaft might be maintained or even increased 
by causing the shaft to rotate.’”” On December 15, 1928, one leaf of the 
Strauss Bascule Bridge over the Hackensack River on the Lincoln Highway 
fell into the river. In the report it was stated: “It was observed at the bridge 
during the motion of the operating leaf that the initial oscillation of the 
inverted counterweight pendulum persisted, undamped by friction of the 
supporting trunnion.” 
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Professor C. H. Willis of Princeton (Eng. News Record 103: 426. 1929) 
and Professor P. W. Ott of Ohio State University (Eng. News Record 103: 
784-785. 1929) apparently independently ascribed this to pseudofrictionless 
behavior of a rotating shaft in its effect on vibrations, and confirmed it by 
experiments duplicating those ascribed by Rayleigh to Froude, and demon- 
strated by Professor Whitman. 

This same phenomenon was recently found to be responsible for unduly 
large vibrations in an airplane tachometer. It seems probable that it is 
partly responsible for the severity of crank shaft vibrations in some air- 
plane engines, and it is probably an unrecognized factor in other vibration 
problems in rotating machinery. (Author’s Abstract.) 

The first paper was discussed by Messrs. Pacr and McNisu; the second 
one by Messrs. GOLDBERG, WENNER, McNisnH, Dickenson, and WHITE. 

An informal communication by L. B. TuckERMAN was entitled ‘‘A Simple 
Theorem in Statics.” 

1123RD MEETING 


The 1123rd meeting was held in the Cosmos Club Auditorium, Saturday, 
October 23, 1937, President WENNER presiding. 

Program: E. D. McAutster, Smithsonian Institution: The induction peri- 
od in photosynthesis.—The induction period is the time required for a plant 
to reach a steady rate of photosynthesis upon illumination. Using a spectro- 
photometric method of carbon dioxide measurement this phenomenon has 
been studied in a higher plant, wheat of the variety Marquis. 

The present paper reports direct experimental evidence strongly indi- 
cating that a simple compound of carbon dioxide and chlorophyll operates 
in the actual photosynthetic process. The ratio of carbon dioxide to chloro- 
phyll in this compound is of the order of unity. This finding is opposed to 
the current view that there is a chlorophyll unit of some thousand chloro- 
phyll molecules acting per molecule of carbon dioxide. It was found that 
the number of carbon dioxide molecules “lost to photosynthesis” (not 
photosynthesized) during the induction phase is approximately equal to 
the number of chlorophyll molecules present in the plant. A similar simple 
number relationship is postulated by Franck in his new theory of photo- 
synthesis (Jour. Chem. Phys. 5: 237-251. 1937) in which the conception of 
a large chlorophyll unit is avoided. (Author’s Abstract.) 

E. O. Hutsurt: Observations of a searchlight beam at great altitudes.— 
The beam of a high intensity searchlight directed over an observing station 
18.4 km. distant at angles of 30 degrees and 45 degrees to the horizontal 
was visible to a vertical altitude of about 20 km. and was photographed to 
28 km. on clear nights. The intensity of the beam measured from the photo- 
graphs was of the same order of magnitude as that calculated from the 
Rayleigh theory of molecular scattering using standard tables of strato- 
spheric densities. At 5 km. the observed intensity was greater than the the- 
oretical intensity by a factor of about 7, the factor decreasing to about unity 
above 10 km., as would be accounted for by a small number of haze par- 
ticles at 5 km. which decreased to an imperceptible amount above 10 km. 
(Author’s Abstract.) 

R. E. Gipson: The influence of pressure on the refractive index of benzene.— 
This communication gives a description of an apparatus and method of 
estimating the effects of high hydrostatic pressure on the refractive index 
of liquids and gives the results for benzene. The apparatus consists of a 
heavy steel vessel provided with two windows in line. The whole is contained 
in a thermostat. Inside this bomb benzene is sealed over mercury in a glass 
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vessel with parallel sides, and different optical glasses whose refractive 
indices are higher than those of the liquid are immersed in the benzene. 
At constant temperature the pressure is adjusted so that the boundaries 
between a piece of glass and the liquid just disappear. With monochromatic 
light the pressure at which the indices of the liquid and glass match may be 
determined to 1 bar, which for benzene corresponds to 0.00004 in the re- 
fractive index. The refractive index of glass under the conditions of match 
is computed from its index at ordinary pressure and temperature and its 
expansibility and compressibility. A given rise of pressure changes the 
indices of benzene and optical glass in the ratio 1:0.025. Results are given 
for benzene from 25 to 45 degrees Cent. and from 1 to 1200 bars. The 
effects of pressure and temperature changes on the refractive index of 
benzene are represented with great precision by the Eykmann formula 

v(np?— 1)/(np +0.4) = 0.7506 
where mp is the refractive index for the sodium D lines and 1 is the specific 
volume of the liquid. The refractive indices for the mercury blue line (436 
mu) are given by the formula 

v(n?—1)/(n+0.4) =0.7813. 

It was also found that the dispersion of benzene is a pure volume function. 
(Author’s Abstract.) 

The first paper was discussed by Messrs. ABBotTt, HAWKESWORTH, 
Stevens, and Humpureys; the second one by Messrs. HuMPHREys, 
Tuve, TuckeRMAN, ApBott, GisH, and McNisu; the third by Messrs. 
Mouter and Huusvurr. 

1124TH MEETING 


The 1124th meeting was held in the Cosmos Club Auditorium Saturday, 
November 6, 1937, President WENNER presiding. 

Program: 8. E. Forsusnu: Interpretation of observations with continuously 
recording meters.—Instruments used in the Carnegie Institution of Washing- 
ton’s program for continuously recording cosmic-ray intensity at several 
stations were described and sample records shown. The statistical tech- 
nique which established the reality of the 24-hour wave in the solar diurnal 
variation was reviewed. It was shown that statistical evidence is still inade- 
quate to establish the reality of the 24-hour sidereal wave in cosmic-ray 
intensity predicted by the theory of Compton and Getting. 

Changes in cosmic-ray intensity observed during the magnetic storm of 
April, 1937, were shown and an hypothesis to explain them was advanced. 
(Author’s Abstract.) 

S. A. Korrr: Cosmic ray investigations in the upper atmosphere.—The 
instruments used in upper air observations of cosmic rays consisted of 
Geiger counters connected to 5-meter wireless transmitters. A recording 
barograph signalled the altitude. The entire unit weighs about five pounds, 
including batteries. With this equipment a series of five flights was made in 
Washington during February and March 1937, an altitude of 65,000 feet 
being attained. Five flights were made in Peru up to 70,000 feet. The 
cosmic ray intensity in the Peruvian stratosphere is about half that above 
Washington. This is interpreted as indicating the effect of the earth’s mag- 
netic field on the incoming rays. The intensity reaches a maximum at 
roughly 50,000 feet, above which elevation it drops off. This is taken to 
indicate that the incoming rays are powerful producers of secondary rays 
in the upper atmosphere, and that these secondary rays contribute a large 
part of the ionization which we measure with any cosmic ray recorder. 
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The determination of the large amount of this secondary effect is perhaps 
the most important contribution of this work. Cooperation of the National 
Bureau of Standards, the Weather Bureau, and the Peruvian Meterological 
Service is acknowledged. (Author’s Abstract.) 

The first paper was discussed by Messrs. McNisu and Paw.ina; the 
second one by Messrs. Harstap, Heck, HawkeswortH, HumpPuHREys, and 
Morse. 

W. J. Humpnsreys presented three informal communications. One was on 
“fox fire’; the other two concerned inaccuracies in published statements. 


1125TH MEETING 


The 1125th meeting was held in the Cosmos Club Auditorium, Saturday, 
November 20, 1937, President WENNER presiding. 

Program: H. 8S. Rapprteye: Use of leveling in determining ground move- 
ments—This paper discussed briefly the general problem of determining 
earth movement by means of precise spirit leveling and also covered briefly 
the cases in the United States where precision leveling has been used in the 
actual determination of earth movement. 

Quantitative data were presented, giving the results of releveling in the 
vicinity of Kosmo, Utah; in Los Angeles-Long Beach area, California; and 
in the region surrounding Brawley, California, as typical cases of earth 
movement resulting from earthquake activity and measured by spirit 
leveling. The settlement of the region surrounding San Jose, California, 
which is probably due to the compacting of considerable depths of loose ma- 
terial and which has been studied by repeated relevelings, was also covered 
briefly in this paper. (Author’s Abstract.) 

A. J. Hosxinson: Gravity in the Empire State Building —The purpose of 
this work was to test the vertical gradient of gravitational attraction. The 
Empire State Building was selected on account of its height. The instrument 
used for the work was the Mienesz three pendulum apparatus, which has 
been used with great success for sea observations and would, therefore, 
measure gravity in a tall building with the required accuracy, the sway of 
the building being taken care of by the construction of the instrument. 
The time interval was determined from a crystal chronometer designed and 
constructed by the Bell Telephone Laboratories, for the gravity at sea 
expedition in the West Indies during the winter of 1936-37. The indicated 
accuracy of the chronometer was one part in ten million. Twenty gravity 
observations were made in the building spaced about ten floors apart. No 
value was more than 1 milligal from the mean curve of the series. The indi- 
cated accuracy of the observations is about plus or minus 1 milligal. The 
tests checked the theoretical law within one milligal or about 1%. This is also 
about the aceuracy of the observations, so that the difference may be 
either a real difference or observational errors. (Author’s Abstracts.) 

The first paper was discussed by Messrs. Pawiinc, BENNET, Heck, and 
NEUMANN. 

An informal communication on “A Modification of a Problem in Statics” 
was presented by A. G. McNisu and discussed by Messrs. TucKERMAN and 
Wenner. L. B. TucKERMAN presented an informal communication on ‘“‘The 
Paradox of a Flexure Beam.” W. J. Humpureys presented one on ‘“‘The 
Phenomenon Known as a Lawrence.” 


1126TH MEETING 
The 1126th meeting, constituting the 67th annual meeting, was held 
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Saturday, December 4, 1937, in the Cosmos Club Auditorium; President 
WENNER presiding. 

The Treasurer reported that, except for a deposit of $163.03 with the 
Perpetual Building & Loan Association and the sale of 11} shares of Duluth 
Superior Transit Co. common stock, there was no change in the investments 
of the Society during the year. The ordinary income of the Society during 
the year was $1384.25 and the ordinary expenditures $1418.82, leaving a 
deficit of $34.57. The expenditures were at the rate of $4.55 per member. 

The Secretaries’ joint report showed an active membership as of Decem- 
ber 1, 1937, of 305, of whom the following were elected during the year: 
AutBerT K. Lupy, W. W. Stevens, E. M. Dawson. Lancaster Lowry, 
W. E. Harrteen, Jesse A. Kinespury, Harry Diamonp, Ws. F. STEINER, 
Harry W. We 3s, Irvin MicHarison, ALFRED H. MIKESELL, HAROLp B. 
Rex, Prescott N. Arnotp, GrorGe Irwin, ALBERT LONDON, and Law- 
RENCE A. Woop. 

The President reported for the General Committee that, in accordance 
with the by-laws of the General Committee, nine members who have been 
active in the Society for twenty years or more and who have been retired 
from the remunerative practice of their professions, have been made life 
members as of January 1, 1938. The President also reported that a change in 
the by-laws of the General Committee providing that, in case a member is 
nominated for two or more offices in the Society, he shall be consulted by 
the Committee on Elections and his wishes respected in preparing the 
printed ballots. 

The following officers were declared elected for the year 1938: President, 
N. H. Heck; Vice-Presidents, R. E. Grsson and F. G. Brickwepps; Cor- 
responding Secretary, W. G. Brompacuer; Treasurer, H. F. Stimson; 
Members-at-Large of the General Committee, W. E. Demine and E. O. 
HvuLBvurr. 

On March 13, 1937, James Franck, Professor of Physics, Johns Hopkins 
University, delivered the seventh Joseph Henry lecture on “Fundamentals 
of Photosynthesis.” 

At the conclusion of the business meeting a paper entitled, ‘“The skeptical 
Physicist,” was presented by Paut R. Hryu. The paper was discussed by 
Messrs. McNisu, Buake, HERZFELD, TUCKERMAN, and GOLDBERG. 


1127TH MEETING 


The 1127th meeting was held in the Cosmos Club Auditorium Saturday, 
December 18, 1937, President Hecx presiding. 

Program: L. T. SamMur.s: Radiometeorograph program of the Weather 
Bureau.—Just as airplanes have supplanted kites in upper-air observations 
in this country, it now is believed that radiometeorographs attached to 
sounding balloons will soon replace airplanes in this work. The Weather 
Bureau began daily radiometeorograph observations at Burbank, Callif., 
on September 1, 1937; at Boston, Mass., on October 1, 1937; and at Fair- 
banks, Alaska, on October 7, 1937. Three different types of instruments are 
being used at these stations, with a view to determine the advantages of 
each. The results are being compared with airplane observations made at, 
or near, the same place. Generally good agreement was found between the 
two sets of temperature data, although further improvement is expected 
during the remainder of this fiscal year, as experience is gained in the tech- 
nique of this new work. The Weather Bureau contemplates expanding this 
work to include daily observations at probably six stations next fiscal year. 
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To do this, it will be necessary to discontinue airplane observations at some 
stations since additional funds were not made available. The large per- 
centage of returned instruments during sounding balloon series in past years, 
when the non-radio type of meteorograph was used, indicates that the cost 
of these observations at favorably located stations will be materially re- 
duced. (Author’s Abstract.) 

L. F. Curtiss and A. V. Astin: Precision radiometeorography and cosmic 
ray studies—This paper deals with a dual program which has been de- 
veloped by the authors during the past 3 years and which involves two 
phases of upper air observations. Taking up first the work in cooperation 
with the U. 8S. Weather Bureau aimed at the development of a successful 
system of radiometeorography, it should be pointed out that at the present 
time a thoroughly reliable and sufficiently precise instrument is still lacking. 
Consequently, the authors have concentrated on the design and construc- 
tion of such an Olland type instrument which has shown itself both in 
laboratory tests and in the air to give an accuracy of +1° C in temperature 
readings, and humidity readings that depend for accuracy only on the 
response of the active material used. This instrument is used with a light 
but powerful transmitter. The receiving equipment is of extreme simplicity 
and with little additional expense a curve drawing recorder can be added 
so that all curves are automatically plotted when the balloon has reached 
its maximum altitude. 

Special equipment for cosmic-ray investigations also have been designed 
in connection with this work and 24 cosmic-ray flights have been made. A 
special radio-barograph designed on the same principle as the radiometeoro- 
graph mentioned above has proven thoroughly satisfactory. Geiger-Muller 
counters requiring less than 500 volts for operation are also an essential part 
of the equipment. Several of the ascensions have gone to new altitudes for 
cosmic-ray observations, the highest to a pressure of 5 millibars represents 
a new altitude record of approximately 116,000 feet for any type of upper 
air equipment. 

The cosmic-ray data obtained, averaged for the 12 highest flights, show a 
marked decrease in cosmic-ray intensity at pressures below 100 millibars. 
These new data seem to confirm the view that practically all observed 
cosmic-ray effects are secondary phenomena generated within our own 
atmosphere. : 

The second paper was presented by L. F. Curtiss. 

An informal communication on ‘‘The Need for Radiometeorograph Ob- 
servations in Meteorological Studies” was presented by H. R. Byers. 

The various papers were discussed by Messrs. Pawuiine, McNisa, 
HAWKESWORTH, BROMBACHER, TUCKERMAN, JOHNSON, ASTIN, BERKNER, 
and Heck. 

1128TH MEETING 

The 1128th meeting was held Saturday, January 15, 1938, in the Cesmos 
Club, Auditorium, President Hecx presiding. 

The Retiring President, FRanK WENNER, gave an address on ‘Time 
Measurements.” 

1129TH MEETING 

The 1129th meeting was held Saturday, January 29, 1938, in the Cosmos 
Club Auditorium, President Hxecx presiding. 

Program: H. Diamonp, W. F. Hinman, Jr., and F. W. Dunmore: A 
method in radiometeorography.—Experimental work conducted for the U. S. 
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Navy Department on the development of a radio meteorograph for sending 
down from unmanned balloons information on upper air pressures, tempera- 
tures, and humidities, has led to radio methods applicable to the study of a 
large class of upper-air phenomena. The miniature transmitter sent aloft 
on the small balloon employs an ultra-high-frequency oscillator and a 
modulating oscillator; the frequency of the latter is controlled by resistors 
connected in its grid circuit. These may be ordinary resistors mechanically 
varied by instruments responding to the phenomena being investigated, or 
special devices the electrical resistances of which vary with the phenomena. 
The modulation frequency is thus a measure of the phenomenon studied. 
Several phenomena may be measured successively, the corresponding re- 
sistors being switched into circuit in sequency by an air-pressure-driven 
switching unit. This unit also serves for indicating the balloon altitude. At 
the ground receiving station, a graphical frequency recorder, connected in 
the receiving set output, provides an automatic chart of the variation of 
the phenomena with altitude. The availability of a modulated carrier wave 
during the complete ascent allows of tracking the balloon for determining 
its azimuthal direction and distance from the receiving station; data re- 
quired in measuring upper-air wind conditions. (Authors’ Abstract.) 

R. Starr and W. W. Cosientz: Ultraviolet intensities in the stratosphere.— 
A photoelectric filter type of ultraviolet intensity meter coupled with a 
relaxation oscillator and radio transmitter are transported into the strato- 
sphere by unmanned balloons. 

The intensity of the ultraviolet solar rays on the photoelectric cell modu- 
lates the radio frequency wave. A barograph gives altitude indications at 
intervals. The total intensity, the intensities through the three filters, and 
the altitude indications are received and recorded graphically at a ground 
station. 

Six balloon ascensions were made during June and July 1937, in which 
ultraviolet intensities to a height of 19 km were obtained. 

Below 14 km but little change occurred in the filter transmissions, indi- 
cating but little change in the spectral quality of the short wave lengths. 
Between 14 and 19 km, a decrease in filter transmissions occurred, indicat- 
ing a decrease in ozone absorption, estimated at 15 to 30 per cent of the 
superposed layer, the lower value being in good agreement with previous 
determinations. 

At the highest altitudes attained the total untraviolet intensity of wave 
lengths less than 3132 was about 3 times the value observed at sea level. 
(Authors’ Abstract.) 

The first paper was presented by H. Diamonp and discussed by Messrs. 
BROMBACHER, SMITH, MoHLER, BrickKweppE, and WENNER. The second 
paper was presented by R. Starr and discussed by Messrs. Maris, MOHLER, 
Dramonp, McNisu, and Smita. 

An informal communication on “The Blind Landing of a Commerical 
Air-Liner near Pittsburgh” was presented by H. Dramonp. 


1130TH MEETING 


The 1130th meeting was held Saturday, February 12, 1938, in the Cosmos 
Club Auditorium, President Hecx presiding. 

Program: I. C. Garpnzr: The eclipse of 1937 in the South Seas.—At the 
meeting of the Washington Philosophical Society April 10, 1937, a corona 
camera specially designed and constructed at the National Bureau of 
Standards was described and the results obtained with it in Asiatic Russia 
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at the total eclipse of June 19, 1936, were discussed. This same equipment 
was used to photograph the eclipse of June 8, 1937, from Canton Island as a 
part of the work of the National Geographic-U. 8. Navy Eclipse Expedition. 
Black and white photographs, color separation negatives and Kodachrome 
positives in color were obtained. The results were presented by lantern 
slides, followed by a general discussion of the equipment used and of the 
more interesting characteristics of Canton Island. (Author’s Abstract.) 

C. BirtincEer: Colored motion pictures of the eclipse of 1937. 

The lectures were discussed by Messrs. HAwkESwoRTH, TUCKERMAN, 
Humpureys, Morse, Smitu, Hows, and Heck. 


1131sT MEETING 


The 1131st meeting was held Saturday, February 26, 1938, in the Cosmos 
Club Auditorium, President Hecx presiding. 

Program: W. A. SHewuart, Bell Telephone Laboratories: Observational 
significance of accuracy and precision—Two of the most common terms 
used in pure and applied science are accuracy and precision. When such 
terms are used, as in the specification of quality of manufactured products, 
it is desirable that they have definite and, in so far as possible, experiment- 
ally verifiable meanings. It is, therefore, important to determine how far 
one can go towards attaining this end by applying with rigor the principle 
that only that which is observable is significant. In the application of the con- 
cepts of accuracy and precision, it is customarily assumed that the available 
data constitute a random sample. Hence, the first step in attaining experi- 
mentally verifiable meaning of these terms is to choose an operationally 
verifiable criterion of randomness. One such criterion is the quality control 
chart. In order to give experimental definiteness to any measure of either 
accuracy or precision derived from a random sample, it is also necessary to 
specify the way any statement involving the measure may be experimentally 
verified. To do this it is necessary to make at least four empirical choices as 
to the details of taking and analyzing the data in the process of verification. 
Hence, it appears that the meaning of either precision or accuracy is verifi- 
able only in a limited sense subject in any specific case to the choice of em- 
pirical criteria of verification. 

There was discussion by Messrs. McNisn, Paw.ine, Curtis, WERTH- 
EIMER, BAECHER, ASTIN, and WRIGHT. 


1132ND MEETING 


The 1132nd meeting was held in the Cosmos Club Auditorium Saturday, 
March 12, 1938, President Heck presiding. 

The eighth Joseph Henry Lecture entitled “Symmetry” was delivered by 
Prof. HERMANN WEYL of thé Institute for Advanced Study, which is at 
Princeton. It has been published in this JouRNAL 28, 253-271. 1938. 


1133RD MEETING 


The 1133rd meeting was held Saturday, March 26, 1938, in the Cosmos 
Club Auditorium, Vice-President BrickwEppE presiding. (Corresponding 
Secretary BROMBACHER presiding during the presentation of the first paper.) 

Program: F. G. Brickweppe: The scattering of slow neutrons by liquid 
normal and para hydrogen——The experiment which was carried out with 
Dr. H. J. Hoge at the National Bureau of Standards in cooperation with 
Dr. J. R. Dunning and Dr. J. H. Manley of Columbia University was sug- 
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gested by Prof. E. Teller as a direct test of the spin dependence of the force 
of interaction between protons and neutrons. 

A beam of slow neutrons having a distribution of velocities approximately 
a Maxwellian distribution characteristic of room temperatures in some cases 
and liquid air temperatures in others, was passed through layers of liquid 
normal and liquid para hydrogen of various thicknesses, and the transmis- 
sion of the neutron beam was measured. In this way the difference between 
the scattering of slow neutrons by liquid ortho and parahydrogen was in- 
vestigated. From the differences in the scattering we were able to show, upon 
the basis of the calculations of Schwinger and Teller that; (1) the force of 
interaction between protons and neutrons is spin dependent; (2) that the 
energy of the singlet state (spins of proton and neutron anti-parallel) of the 
deuteron is greater than the energy of these particles when far separated ; and 
(3) that the spin (angular momentum) of the neutron is $h/27. A full de- 
scription of the experiment will be published in the Physical Review. 
(Author’s Abstract.) : 

F. D. Rossini: Thermochemistry of simple organic molecules.—The evalua- 
tion of bond energies in organic molecules is discussed. It is shown that, 
within the accuracy with which measurements can be made today, the 
energies of formation of even the simplest organic molecules cannot be ex- 
pressed as the sum of various constant terms assigned to represent the ener- 
gies of the atomic linkages in the molecules. It appears that any accurate 
representation of the energies of the atomic linkages in organic molecules 
must consider the following points: (a) the simple and direct energy of 
binding; (b) the various interaction energies between all atoms twice re- 
moved from one another; (c) the energy of excitation of the carbon atoms 
to the appropriate valence state; (d) the correction of the calorimetric data 
to the absolute zero of temperature to eliminate the translational, rotational, 
and ordinary vibrational energy; (e) the zero-point energy. The older ther- 
mochemical data are compared with the new data obtained at the National 
Bureau of Standards. The new data are analyzed and found to yield simple 
relations for the energies of formation of the various members of homologous 
series consisting of molecules of the form Y —C,,Hen+4:, where Y is any atom or 
combination of atoms forming a radical and C,He,4: is a normal (straight 
chain) alkyl radical. In the equation AH=A+Bn-+A, AH is the heat of 
formation, A is a constant depending on the nature of the radical Y, B is 
a universal constant for all such series and is independent of Y, and A is the 
deviation from linearity and is zero for n greater than about 5. The impor- 
tance of these data and relationships is discussed. (Author’s Abstract.) 

The first paper was discussed by Messrs. Mounier and Ro.uuer, the 
second one by Messrs. SencerR, KRaceK, TUCKERMAN, and BRICKWEDDE. 


1154TH MEETING 


The 1134th meeting was held Saturday, April 9, 1938, in the Cosmos Club 
Auditorium, President Hecx presiding. 

Program: O. 8. ReapineG: A nine-lens camera for aerial mapping.— Many 
sections of the coast, such as rocky irregular shores exposed to the open 
ocean, Mangrove swamps, and marshes with complicated waterways, are 
difficult to survey on the ground but are as readily photographed as any 
other region from the air. Coast surveys. must maintain high accuracy of 
geographic position. Unlike the automobilist using a poor map, the navigator 
of a vessel usually cannot see when he is running into danger in time to 
avoid it, but must depend on the accuracy of the chart for safety. 
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A rather close network of ground measurements is necessary to maintain 
high accuracy of geographic position when mapping from single lens air 
photographs, but the amount and cost of such control can be much reduced 
with a nine-lens camera recently developed by the Coast and Geodetic 
Survey. One photograph from this camera includes the same area as eight 
to twenty single lens photographs. 

This air camera simultaneously exposes nine separate views on a single 
film. The central view is taken vertically and the eight marginal ones are 
tilted outward by means of steel mirrors coated with evaporated aluminum. 
This film is transformed into a single continucus composite 35 inches square 
in a special transforming printer. Micrometer adjustments on the printer to 
compensate for film shrinkage and other errors make it possible to keep the 
residual errors of the composite photograph within plus or minus 0.01 inch, 
0.25 mm. 

The main problem of design was to hold the adjustment of the many 
elements of the air camera in the wide range of temperatures of aerial 
photography (sometimes as great as 100° F.). The mirrors, their supporting 
cone, the plate holding the lenses, the lens barrels and all fastenings were 
made from the same billet of Grade A stainless steel (chromium 13.5% with 
only a trace of nickel) and are all screwed firmly together. The air camera 
with this construction has held its adjustment through seven flights made 
thus far, four of which were to 20,000 feet and minus 10° F. The camera is 
capable of photographing an area of 5,000 square miles on a single flight. 
(Author’s Abstract.) 

G. Gamow: The sourth Washington Conference on Theoretical Physics.— 
The fourth Washington Conference (held on March 21-23) was, as usual, 
organized jointly by the Carnegie Institution of Washington and the George 
Washington University and had the aim of bringing together the group of 
astronomers studying the internal constitution of stars (Drs. Chadrasekhar, 
Menzel, Sterne and Strémgren) and the physicists studying, theoretically 
and experimentally, the structure of atomic nuclei (Drs. Bethe, Breit, 
Gamow, Hafstad, Neumann, Teller, and Tuve) for discussions on the prob- 
lem of nuclear transformations in stars as sources of stellar energy. These 
discussions may be divided into four main groups: 

A. The nuclear reactions or the chains of nuclear reactions which could be 
held responsible for the energy liberation in stars and building up of heavy ele- 
ments. On this subject the conference arrived at the conclusion that the 
so-called Weizsacker’s chain must be excluded because of experimental indi- 
cation of non-existence of isotope He® playing an important role in this chain. 
The same must be said about the chain based on Be®-nucleus due to recent 
experimental evidence of instability of such nucleus. The new chain proposed 
on the Conference is based on the hypothesis of triple collision and existence 
of Be®-nucleus. Such nucleus can be obtained by bombarding lithium with 
4-million-volt-protons and the experimental investigation of its properties 
has been planned. 

B. The possibility of resonance-phenomena in stellar nuclear reactions. It 
was indicated that the existence of selective resonance-effect for the nuclear 
reaction responsible for innerstellar energy production will considerably 
change the present model of the star (the shell-source-model has been sug- 
gested) and will permit better understanding of the stellar evolution 

C. Super-dense state of matter in stellar interior. The recently proposed 
stellar model with super-dense nuclear core has been discussed. It turns out 
that in such a model the temperature and density in the center would reach 





EN 
= & 


7 


Tey Te: 


cre 
“* 
ad 


eT ee 


wo 


384 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 28, NO, 8 


the value several hundred times higher than that usually accepted. Under 
such conditions, the rate of nuclear reactions will increase so considerably 
that the total energy liberation will be millions of times larger than observed. 7 
The only possible way out of this difficulty would be to suppose that the ~ 
stellar interidrs are completely filled up with very heavy elements (lead!) | 
which seems to be in contradiction with all present evidence on this subject. ~ 

D. At the end of the Conference the joint meeting with the Washington 
Physical Colloquium was held, at which Dr. Strémgren reported his recent ~ 
investigation about the double star ‘‘E. Aurigae,’’ one component of which, 
according to his calculation, is transparent, so that the other component 
could be seen through it. The possible reasons for such transparency gave 
rise to animated discussions. (Author’s Abstract.) 

The first paper was discussed by Messrs, GARDNER, TUCKERMAN, Brom- 
BACHER, and Heck; the second one by Messrs. MonLER, TUCKERMAN, 
BricKWEDDE, McNisu, and RouLueEr. 

1135TH MEETING 

The 1135th meeting was held Saturday, April 23, 1938, in the Cosmos 
Club Auditorium, President Hecx presiding. 

Program: P. 8. Router: The plastic flow of dispersions—When a soft, 
amorphous substance such as grease, fat, cream, mineral paste of clay or 
lime, or cement mortar is subjected to a principal compressive stress, it 
flows out rapidly to a final state of deformation that is determined by the 
stress. The deformation of the substance constitutes its plastic flow. The 
amorphous materials enumerated are a dispersion of solid and liquid in 
which the bonds between the dispersed particles are weak. This constitution 
explains the softness and the very rapid yielding under stress. 

A law has been found to underlie the plastic deformation, which may be 


stated as follows: 
(1) ne Fe 
p/v 


In this equation p is the unilateral pressure, v is the volume of specimen, and 
dv is the extent of plastic flow. x is a constant which is called the coefficient 
of renitence since it is a measure of the increase in resistance to plastic flow 
with increase in flow itself. 

Integration of (1) results in the following equation: 

lo 
(2) «= g P/Po 

log ho/h 
In equation (2) A is the height of specimen at pressure p, and hy is the initial 
height. po is a constant that is evidently the pressure under which the sub- 
stance just begins to deform under stress, and so is the yield value. 

Plastic materials have been found to have a coefficient of renitence be- 
tween .05 and about 1. When the coefficient exceeds 1 the substances show 
an increasing tendency to rupture during plastic flow under stress. The coef- 
ficient of renitence is therefore a measure of so-called plasticity of these 
materials. An important property of « is that it is independent of the amount 
of liquid phase. 

The yield value was observed to indicate the apparent stiffness. It varied © 
from 0.4 for liquid-like substance to over 100 for stiff materials. 

The magnitude of the coefficient of renitence and yield value has been 
found to be but little affected by rate of application of stress. (Author’s 


Abstract.) H. E. McComs, Recording Secretary 








